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QUALITIES NEEDED IN ELECTRICAL 
ENGINEERS. 


In this issue of the EKxectricat RE- 
view is printed an abstract of an inter- 
esting and valuable discussion of the prob- 
lems that are facing electrical engineers 
of to-day and the qualities of mind and 
character which are needed to meet them, 
by Mr. J. G. White. Mr. White is an en- 
gineer and contractor of high standing 
and wide experience, and any opinions 
which he may advance are of great value 
to instructors in technical schools, and 
particularly to the young engineers them- 
selves. 

Mr. White makes an earnest plea for 
a less restricted preparation, and indi- 
cates those studies which seem to him 
most essential in the education of engi- 
neers. His close touch with the leading 
engineers both of this country and abroad, 
and his experience with the many young 
men who have been associated with him, 
enable him to speak on this subject with 
interest and weight. 


ELECTRICAL HOISTING IN MINES. 

At a recent meeting of the British 
Mining Institution an interesting paper 
was read, describing an adaptation of 
electric driving to this work which has 
been developed abroad. 

Method a Modification of an Older System. 

The system seems to be a modification 
of a method of control which is well 
known, which has been adapted to meet 
the peculiar demands of this service. In 
the usual system of hoisting there are two 
cages carried on ropes wound on drums 
attached to the same axle. One cage is 
lewered as the other is being raised. At 
the moment of starting, the hoisting 
motor has not only to start the cage and 
overcome its inertia, but has to lift the 
weight of the cage and the attached rope. 
This makes the work at the moment of 
starting the greatest. As the cage rises, 
its rope is wound up, but that attached 
to the descending cage is unwound, so that 
a point is reached where the descending 
load is heavier than that rising, and this 


tends to run the motor as a dynamo. 


Value of the System. 

Starting a motor under these conditions 
by the usual rheostatic control is exceedingly 
wasteful, as the system is most inefficient at 
the time of greatest load. In the improved 
system the hoisting motor is supplied with 
energy from a local generator driven by 
a motor which draws its own power from 
the supply mains. This motor also drives 
a small exciter for furnishing exciting 
current for both generator and hoisting 
motor. The motor armature is elec- 
trically connected directly to that of the 
generator, and control is effected by vary- 
ing the excitation of both generator and 
motor. This gives an efficient control. 
In addition, a heavy flywheel is attached 
to the generator shaft. 


Flywheel as a Load Balancer. 
The use of the flywheel here is peculiar, 
as it serves to store up the energy which 
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would either be dissipated in a brake or 
which might be pumped back into the 
system. This energy stored up in the fly- 
wheel is called upon to help in the next 
operation of raising, and it is not quite 
apparent why a flywheel should be used, 
rather than pumping back into the sys- 
tem, unless it be that the chief work of 
the station is to operate the hoisting gear, 
and that there is little or no other work 
to take up this supply. In the discussion 
of the paper mention was made of stor- 
age batteries, which might be used in 
place of the flywheel to store up this en- 
ergy, but these were thought to be unre- 
liable. This seems rather strange, as stor- 
age batteries would seem admirably 
adapted for just this purpose, and would 
certainly be as reliable as the mechanical 
arrangement depended upon in the sys- 
tem described above, particularly as there 
must be some delay at each end of the 
trip. 





MODERN VIEWS ON MATTER. 

At the recent International Congress 
of Applied Chemistry an admirable ad- 
dress was delivered by Sir William 
Crookes, on “Modern Views on Matter,” 
in which he reviewed the progress which 
had been made and explained the new 
ideas which are now being put forward 
by certain eminent physicists. 





Coordination of Independent Work. 

Sir William showed how the independ- 
ent researches of many investigators, 
extending over many years and giving 
results of the greatest importance, are, 
in the light of more recent work, being 
coordinated. Heretofore the interre- 
lations of these results were not under- 
stood, but now they seem to fall natur- 
ally into place and to form a good 


foundation upon which to erect a pretty | 


theory. 


The Pioneer Work. 
Crookes, himself, first showed that 
when an electrical current was passed 
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through a tube exhausted to a high 
vacuum, there was a real flow of matter 
tube. Lenard and Reentgen 
showed that the phenomena outside of 


in the 


the vacuum tube surpassed in interdpt 
those which took place in the tube. 
Then came Becquerel’s discovery that 
the salts of uranium constantly emit 


emanations which have the power to 


penetrate substances and affect a photo- 


graphic plate. Following closely upon 
Becquerel’s work, M. and Mme. Curie 
carried out their brilliant researches 
upon the radioactivity of bodies accom- 
panying Their 


are of the greatest importance, as they 


uranium. discoveries 
throw much light on matters hitherto 
but little understood, and they have been 
the means of bringing together the iso- 
lated facts 
widely separated. 
sults obtained by these brilliant workers 
have naturally stimulated others to join 


which previously seemed 
The remarkable re- 


in the great work, and many fruitful 
paths for investigation are being followed 
diligently, so that almost every week 
some announcement is made of a new 
discovery which seems to fall into its 
logical position. 


New Theories Put Forward. 

It is not to be wondered that when 
results are coming in so rapidly, certain 
minds are prone to speculate and theorize 
and to suggest hypotheses which seem 
to them to account for all these facts. 
But this is as it should be, and these 
theories are helpful so long as they are 
in agreement with the known facts and 
point out lines of work which lead to 
further results. If the new facts agree 
with the hypothesis, well and good; and 
if they do not, the theory has simply led 
to facts which prove its falsity, and in 
this way it has accomplished its purpose. 
Stand Taken against the New Theories. 

But while a theory put forward by a 
broad mind, cognizant of all the facts, 
may lead to fruitful results, speculations 
of every dabbler in the science can be of 
but little use and may even lead others 
astray. There are some who dread the 
errors which a theory based upon in- 
knowledge «fh- 
tails, and we therefore find eminent 


sufficient expefimental 
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decided stand 
against the new theories put forward so 
This 
point of view is useful, for not only do 


scientists making a 
enthusiastically by their framers. 


these conservative minds serve to balance 
the whole, but by taking a stand against 
the theory they attack the weak points 
and thus are the means of either bring- 
ing the whole structure to the ground or 
stimulating work which adds to and 
strengthens the theory. 

New Lustre Added to Old Names. 

An interesting part of Crookes’ ad- 
dress was that in which he pointed out 
how the mere suggestions and specu- 
lations of Davy, Faraday and others 
to fit in the newer 
ideas. How are war- 
ranted in drawing from those statements 
which heretofore have seemed vague it 
is impossible to say at this time, but it 


seem with 


much we 


is, to say the least, pleasing to find that 
even in the newest theories we are still 
reminded of the work of those great men 
who did so much to build up physical 
science in the early part of the last 
century. The 
recent years has added to the lustre of 


magnificent work of 


the old names, so that to-day they shine 
more brightly than ever before. 








SHOULD TECHNICAL COURSES BE 
BROADENED OR SPECIALIZED ? 


Throughout the several excellent papers 
on engineering education read at the 
joint meeting of the American Institute 
of Electrical Engineers and the Society 
for the Promotion of Engineering Edu- 
cation, there was a plea for broad- 
ness in the education of engineering 
students. 
the subject from one point of view 


While one paper would treat 


and suggest one way of accomplishing 
what seemed to the author desirable re- 
sults, others would suggest other ways 
of broadening the course, with an entirely 
different end in view. Some thought that 
the course should be broadened so as to 
make the graduate more valuable im- 
mediately after graduation. Others looked 
to the future and planned for ultimate 
results rather than immediate returns. 


Useful Studies Suggested. 
Those who looked to more immediate 
results suggested the addition of courses 
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such as elementary law, business methods, 
accounting, which would give the stu- 
dent some familiarity with ordinary busi- 
ness processes. Work of this character 
can only be introduced into a technical 
course at the expense of instruction which 
has up to this time been considered essen- 
tial. While it would be broadening in 
the sense that it deals with subjects 
other than a narrow line of engineering 
work, in another sense it might be nar- 
rowing by cutting out work which, al- 
though technical, lies in a branch of en- 
gineering other than the special line which 
the student is preparing for. 


Broader Men Asked For. 

Those who took the other stand and 
asked for a broader preparation, so that 
broader men might result, suggested the 
introduction of general non-technical 
courses at the expense of specialized work. 
This policy, if. adopted, would turn out 
young men with an excellent preliminary 
training, but who, on account of the 
limitations in time, could have but little 
training in any special branch of work. 
Such men might, of course, follow up 
their preparatory work by a post-graduate 
course along some special line. This, how- 
ever, would merely amount to adding one 
or two years to the present four-year 
course. It would keep the young man that 


much longer at college, at the expense of 
practical work. 


Disadvantages of Additional College Work. 


This would not be a serious matter if 
there was not such an insistent demand 
for men with technical training and if 
the working lifetime were not shortened 
by that amount given to study. It was 
undoubtedly surprising to the many emi- 
nent teachers present to have these ideas 
expressed so forcibly and so frequently. 
For some years past there has been a de- 
mand for students with a specialized 
training. The young men have been told 
to learn one thing and to learn it well, 
and these teachers have done their best 
to satisfy this seeming need. They know 
probably better than any other class of 
men the disadvantages of the narrow 
courses which must be followed if the stu- 
dent is to cover what seems to be abso- 
lutely essential. The idea of a four-year 
college course, followed by a two-year en- 
gineering course, is not new, but condi- 
tions have not seemed to warrant this 
arrangement. 
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Practical Telephone Engineering—II]I. 


HE exchange locations and equip- 
T ment, the subway and cable sys- 
tems, pole lines and other matters 
of general design of a telephone plant 
having been determined upon, the next 
features to be considered by the engineer 
are the details of all construction and ap- 
paratus to be installed. 


SUBWAY. 


There are several forms of construction 
adopted by modern practice for under- 
eround conduit work, all of which have 
their respective advantages. These are 
briefly as follows: Single-duct vitrified 
clay conduit, multiple-duct vitrified clay 
conduit, creosoted wood conduit, iron tube 
cement-lined pipe, and bituminized fibre 
conduit, the latter being used more for 
lateral connections than for the main con- 
duit lines. 

The single-duct vitrified conduit has a 
circular section inside, the diameter gen- 
erally used being three and one-quarter 
inches, while for the multiple duct the 
holes are square, the dimensions being 
generally three and three-eighths inches. 
The capacity of the square-hole conduit 
is about twenty-five per cent greater than 
the round-hole duct. It is almost impossi- 
ble to draw more than one cable into a 
round-hole duct, due to the fact that the 
cable tends to follow around the circular 
wall of the duct spirally, completely block- 
ing the duct and preventing the second 
cable from entering. With the square- 
hole duct this is not the case, and the 
area being larger, it is often possible to 
draw in more than one cable provided 
that the cables are small. However, for 
the main conduit lines the cables are 
mostly 200-pair or over, and therefore 
even the square duct would not hold more 
than one cable. The selection of single 
or multiple duct is generally decided by 
the comparative cost of the conduit, the 
cost of laying it, and various other mat- 
ters such as the possibility of the ducts 
getting out of line and becoming clogged. 
Often in a conduit line constructed of 
single ducts, one of the ducts may get out 
of line without interfering with the 
others, while in a multiple-duct line if 
one section is disturbed the total number 
of ducts may be thrown out of line, there- 
by necessitating digging up the conduit 
for repairs. The multiple-duct conduit is 
generally wrapped at the joints with bur- 
lap saturated in tar, which quite effectively 
prevents cement or dirt from getting into 
the ducts. This advantage, however, is 
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often made impossible by careless work- 
manship. In lines composed of single 
ducts, a layer of cement is put over each 
layer of duct and on the sides of the con- 
duit, without covering the joints previ- 
ously, and if these joints should not be 
fitted together closely or the ends of the 
sections be broken, cement would get into 
the ducts thereby clogging them. For this 
reason it is always necessary in conduits 
constructed in this way to clean the ducts 
very carefully before the cables are drawn 
in. This item of cleaning should be con- 
sidered, as the expense for a large system 
is considerable. There is, therefore, as 
may readily be seen from the above and 
various other features which the writer 
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Fic. 6.—CoNSTRUCTION FOR SMALL MANHOLE. 


has not mentioned, ample reason for a 
great diversity of opinion among engi- 
neers as to the best form of vitrified 
duct. 

Creosoted wood and fibre conduit has 
a number of advantages, some of these are 
briefly as follows: There is less chance 
of electrolytic injury to the lead cables 
contained in the ducts; the joints of the 
conduits are self-aligning and fairly 
tight; the inside surface is non- 
abrasive, thereby, to a great extent, 
preventing injury to the lead cover- 
ing of cables; the sections are longer 
than the other forms of ducts and very 
light, which makes the cost of laying less 
than the heavier clay conduit. The bi- 
tuminized fibre conduit is manufactured 
in a number of sizes, having, approxi- 
mately, inside diameters of two, two and 
one-half, three and three and one-half 
inches, and is also made up into a num- 
ber of elbows and bends of various angles, 


making it particularly applicable for later- 
al connections. 

For lines made up of single-duct clay 
conduit, the ducts should be laid on a 
four-inch concrete foundation surfaced 
with cement mortar to form a proper bed 
for the ducts. Each layer should be cov- 
ered with cement mortar before the next 
layer is put in place, and the conduit, 
when completed, covered with cement 
mortar on both top and sides. Around 
this should be filled in with a three-inch 
layer of concrete. This gives the most sub- 
stantial construction, but it is sometimes 
customary to omit the concrete covering 
from the sides and top, concrete being 
laid only in the bottom of the trench. 

All trenches should be dug to a depth 
sufficient to allow for the proper laying 
of the conduit and of a width sufficient 
to allow a space of at least four inches on 
either side thereof. It is generally best 
for the trenches to be sufficiently deep 
to place the conduits below other subsur- 
face work, such as other lines and water 
and gas pipes, as the conduits are less 
liable to injury when placed at this depth. 

For multiple-duct lines the construc- 
tion is the same, with the exception that 
the joints are wrapped and the cement be- 
tween layers is omitted. 

In lines constructed of other material, 
such as creosoted wood and fibre, it is 
often customary to omit the concrete en- 
tirely, which makes the construction very 
much less costly, but not so substantial. 

In the business districts of cities it is 
common practice to install two conduit 
lines, one directly on top of the other, the 
lower being used for the main cables, and 
the upper line composed generally of only 
a few ducts being used for the distributing 
cables. Junction boxes, constructed either 
of brick, terra-cotta or iron, are placed 
at frequent intervals on this upper line, 
and underground lateral connections made 
from them to adjacent buildings. This 
system of construction is not often used 
in subway systems intended for telephone 
distribution alone, but has been employed 
for municipal subway systems, which are 
intended to carry telephone, telegraph 
and electric light and power cables. 

Manholes should be built on a four-inch 
concrete foundation with thirteen and one- 
half inch brick walls plastered on the 
outside, and the bottom of the manholes 
covered with a layer of brick placed on 
edge and grouted in and then covered with 
cement. A four-inch drain trap should 
be placed at the bottom of each manhole, 





140 


and connected with a four-inch terra- 
cotta pipe connecting with a sewer. Man- 
holes are covered in several ways. For 
very small sizes it is sufficient to draw in 
the walls at the top, as illustrated in Fig. 
6, leaving an opening of the proper size 
to fit the manhole cover. In larger sizes 
other construction must be used, and the 
designs shown in Figs. 7 and 8 illustrate 
good types. In Fig. 7 the end walls are 
arched over to meet the iron beams at 
the centre, brick or terra-cotta arches be- 
ing thrown between these beams to cover 
the manhole at the sides, an opening be- 
ing left between these arches, above which 
is placed the cover. Fig. 8 shows a simi- 
lar form of construction to this, with the 
exception that channel irons are placed 
on the end walls and brick or terra-cotta 
arches built between them and the central 
beams. All beams should be connected by 





Fig. 7.—ARCHED CONSTRUCTION FOR LARGE 
MANHOLE. 


tie-rodg, as shown, to prevent settling of 
the arches. Modern practice seems to have 
selected an elliptical form of manhole as 
the best design. This makes the walls 
very strong and in addition does away 
with square corners and sharp bends in 
the cables, which latter are supported on 


the manhole walls. It is often found, 
however, due to gas and water pipes, which 
sometimes run directly through the man- 
holes parallel to the walls, that it is a 
better design to make the walls straight 
instead of elliptical. The depth of the 
manholes should always be, if possible, 
several feet lower than the bottom of the 
entering conduits. This is advisable in 
order to handle the cables properly, and 
to prevent water from running out of the 
manhole through the ducts. Manholes 
should never be made any smaller than 
absolutely necessary, as it is often im- 
possible, due to the small space available, 
to properly distribute the cables around 
the walls and at the same time leave room 
for a man to work to advantage. 


ELECTRICAL REVIEW 


DISTRIBUTING TERMINALS. 


Distributing pole construction is illus- 
trated in Fig. 9. The connection from 
the conduit manhole being a single 
wrought-iron pipe through which the 
cable is drawn to the terminal at the top. 
There are many forms of terminals, all of 
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Fie. 8.—Usr oF CHANNEL IRONS IN MANHOLE 
CONSTRUCTION. 


which have their advantages. From the 
terminal the subscribers’ wires are fas- 
tened to the insulators supported on the 
distributing ring, and from there are dis- 
tributed to the subscribers’ telephones by 
means of bare or insulated wire. 

Where underground lateral connections 
are made directly from the conduit to 
buildings, the cables are brought direct to 
iron terminals located in the buildings. 
These terminals may sometimes be located 
in the manholes themselves and small 
cables brought from them through the 
lateral connections to other smaller ter- 
minals inside the buildings, from which 
the wires are carried to the subscribers’ 
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Fic, 9.—DIstRIBUTING POLE. 


telephones. For large office buildings an 
iron terminal should be placed in the 
basement, and rubber-covered cables car- 
ried from this terminal to distributing 
terminals located on the different floors. 
If the distribution is to be made from an 
iron terminal in one building to all the 
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other subscribers located in the same 
block, these rubber-covered cables may be 
carried through the walls between the 
buildings and branch wires taken from 
them to the telephones. If it is found im- 
possible to run the wires in this way 
through the building walls, the terminals 
may be located on the rear wall of a cer- 
tain building, and the wires distributed 
from the terminal so located along the 
outside walls to the telephones. In some 
cases it is common practice to obtain per- 
mission from the owner of a high build- 
ing to locate a terminal on the roof, carry- 
ing the cable from the conduit up through 
the building to this terminal, and distrib- 
uting from it to the telephones located in 


Cook terminal head. 


294 Wrt, iron pipe. 
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Fie. 10.—Distripuring PoLE vor House Top. 


the block. A terminal of this description 
is illustrated in Fig. 10. 


POLE LINE CONSTRUCTION. 


The details of pole line construction 
are so well known that it hardly seems 
advisable to say much on this subject. 
Modern practice has adopted wherever 
possible shorter poles, not only due to 
the decreased first cost, but also to the 
smaller cost of maintenance. Short poles, 
however, can only be used on lines in 
suburban districts, and where there are 
no other lines over which the wires must 
be carried. Chestnut has the longest life 
and should therefore be used wherever 
possible, but the kind of nole depends 
very largely on the locality. Canadian 
cedar has nearly as long a life as chest- 
nut, and for plants in extreme northern 
localities should be used. Cypress and 
juniper poles are used extensively in 
the South, the juniper poles having be- 
come very popular and extensively used 
within the last few years. All poles 














August 1, 1903 


should be well seasoned before setting 
them in the ground, and before season- 
ing should be peeled and the knots 
trimmed off. Various preserving proc- 
esses have been used for increasing the life 
of poles, the best known being creosoting, 
which has been used to some extent in 
this country recently for distributing 
poles, but has not been used much for 
pole line work due to the increased first 
cost. It is quite customary for some com- 
panies to coat the poles with pitch for 
about six or seven feet from the butt be- 
fore setting, and this very materially pro- 
longs the life of the pole. All poles used 
in cities should be painted if possible. 
‘This increases the life to some extent and 
very much adds to the appearance. 

Standard pole construction is shown in 
Fig. 11 for a fifty-foot pole, which should 
be set in the ground at a depth of not less 
than six feet. The pole is provided with 
standard ten-pin yellow pine cross-arms, 
fastened to the pole by through bolts, and 
held in place by galvanized braces; pole 
steps of nine-sixteenths-inch iron should 
be used, and for a short distance above 
the ground butt steps of some approved 
design. The diameter of pole at the top 
should be not less than seven inches, and 
six feet from the butt from fourteen to 
sixteen inches. All pole lines should be 
properly braced by means of guy wires 
at the end poles and on corners. Some- 
times for the end poles, instead of the or- 
dinary method of guying, an anchor pole 
of construction similar to that illustrated 
in Fig. 12 is provided. This makes a 
very substantial construction, and pre- 
sents a much better appearance than the 
ordinary guy wire construction. 

For distributing subscribers’ wires 
from aerial cables, terminals are installed 
on poles selected for this purpose, the 
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cables or branches from them being con- 
nected to these terminals and the sub- 
seribers’ wires carried from them along 
the pole lines. An example of terminal 
pole construction is illustrated in Fig. 13. 
CABLE WORK. 

For underground cables, each con- 

ductor should be of soft-drawn copper 
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No. 20 B. & S. gauge, and insulated with 
two wraps of paper, the wires being 
twisted together in pairs. The core 
formed of these twisted pairs of wires to 
be covered with two wraps of paper, and 
enclosed in a sheath of commercially pure 
lead, having a thickness of about one- 
eighth inch for the large cables and one- 
tenth inch for the smaller cables below 
about fifty pairs. Aerial cables should 
have the sheath made of lead with an ad- 
mixture of about three per cent of tin, the 
thickness of the sheath being somewhat 
less than used for the underground cables. 


EXCHANGE EQUIPMENT. 


Central energy switchboards have been 
adopted almost universally for large mod- 
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Fie. 12.—ANCHOR PLATE FOR END POLE. 


ern work, and to illustrate as briefly as 
possible one of these boards, we will take 
as an example the equipment required for 
the main exchange described in the last 
article on this subject. This exchange 
was intended to have an immediate ca- 
pacity of 4,320 lines and an ultimate 
capacit} of 6,000 lines, and to connect 
with two other exchanges, one having a 
capacity of 1,920 immediate and 2,880 
ultimate, and the other a capacity of 720 
immediate and 1,120 ultimate. The 
equipment, therefore, in addition to the 
main switchboard requires an incoming 
trunking board of about two sections. 
The main board should have eighteen sec- 
tions multipled with each other, each sec- 
tion being equipped with drops for 240 
lines and space left for additional drops 
to a capacity of 300 lines. The total im- 
mediate capacity of this board would 
therefore be 4,320 lines, and sufficient 
blank space for additional jacks must be 
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left at the top of the board to increase its 
capacity if necessary to 6,000 lines. 
Each section of the switchboard should 
be provided with thirty pairs of cords and 
plugs, with corresponding listening-in 
keys and outgoing call keys, and with 
supervisory relays and lamps. 
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Fic. 13.—TERMINAL POLE FOR AERIAL CABLE. 


Each line must be provided with a 
relay, which will operate by the insertion 
of a plug into one of the jacks connected 
to the line and cut off the calling annun- 
ciator belonging to that line. 

The board should be provided complete 
with about 130 outgoing trunk lines, mul- 
tipled at each section, and for this pur- 
pose the necessary jacks should be pro- 
vided at each operator’s position. The 
separate trunking board for the incoming 
trunk calls should be of the same design 
as the main board, having a capacity of 
480 lines and spaced for six operators. 
This board to have multiple jacks ar- 
ranged as on the main board, and answer- 
ing or trunk line jacks. 

The manager’s desk should be equipped 
so that he can talk to each operator on 
both main and trunking boards. Motor- 
generating sets for ringing subscribers 
should be provided in duplicate. Also 
two sets of storage battery, each of a ca- 
pacity sufficient for the exchange require- 
ments. A power board for the operation 
of the motor generators, batteries and 
lights must also be provided. 

The distributing board should be of 
ample capacity, say 8,000 lines, and so 
designed that it will never be necessary 
to interfere with the main switchboard 
wiring. 

There are many other details in con- 
nection with a switchboard of this design 
which the writer has not discussed, as it 
would take much more space than is 
available for the present article. Care- 
ful consideration, however, should be 
given to the details of the calling system, 
clearing-out system, lamp signals, sub- 
scribers’ drops, busy test, wiring, jacks, 
plug cords and other matters. 
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MODERN VIEWS ON MATTER—THE 
REALIZATION OF A DREAM. ' 


BY SIR WILLIAM CROOKES. 


For nearly a century men who devote 
themselves to science have been dreaming 
of atoms, molecules, ultramundane par- 
ticles, and speculating as to the origin of 
matter; and now to-day they have got so 
far as to admit the possibility of resolv- 
ing the chemical elements into simpler 
forms of matter, or even of refining them 
altogether away into ethereal vibrations 
or electrical energy. 

This dream has been essentially a 
British dream, and we have become specu- 
lative and imaginative to an audacious ex- 
tent, almost belying our character of a 
purely practical nation. The notion of 
impenetrable mysteries has been dismissed. 
A mystery is a thing to be solved—“and 
man alone can master the impossible.” 
There has been a vivid new start. Our 
physicists have remodeled their views as 
to the constitution of matter and as to 
the complexity if not the actual decom- 
posability of the chemical elements. To 
show how far we have been propelled on 
the strange new road, how dazzling are 
the wonders that waylay the researcher, 
we have but to recall—matter in a fourth 
state, the genesis of the elements, the dis- 
sociation of the chemical elements, the 
existence of bodies smaller than atoms, 
the atomic nature of electricity, the per- 
ception of electrons, not to mention other 
dawning marvels far removed from the 
lines of thought usually associated with 
Enelish chemistry. 

The earliest definite suggestion in the 
last century of the possible compound na- 
ture of the metals occurs in a lecture de- 
livered in 1809 by Sir Humphry Davy at 
the Royal Institution. In that memorable 
lecture he speculated on the existence of 
some substance common to all the metals, 
and he averred that “if such generaliza- 
tions should be supported by facts, a new, 
a simple and a grand philosophy would 
be the result. From the combination of 
different quantities of two or three species 
of ponderable matter we might conceive 
all the diversity of material substances 
to owe their constitution.” 

Again, in 1811, he said: “It will be 
useless to speculate upon the consequences 
of such an advancement in chemistry as 
that of the decomposition and composi- 
tion of the metals. . It is the duty 
of a chemist to be bold in pursuit. He 
must not consider things as imprac- 

1 An address delivered befor ~~ Congress of Applied 


— at Berlin, June 5. 


* Works of Sir Humphry Davy,” vol. viii, p. 325 
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ticable merely because they have not yet 
been effected. He must not regard them 
as unreasonable because they do not coin- 
cide with popular opinion. He must recol- 
lect how contrary knowledge sometimes 
is to what appears to be experience. ‘ 
To enquire whether the metals be capable 
of being decomposed and composed is a 
grand object of true philosophy.”! 

Davy first used the term “radiant mat- 
ter” about 1809, but chiefly in connection 
with what is now called radiation. He 
ulso used the term in another sense, and 
the following passage in its clear forecast 
is prophetic of the modern electron: “If 
particles of gases were made to move in 
free space with an almost infinitely great 
velocity 7. ¢., to become radiant matter— 
they might produce the different species 
of says, so distinguished by their peculiar 
effects.” 

In his lectures at the Royal Institution, 
in 1826, “On the General Properties of 
Matter,” another prescient chemist, Fara- 
cay, used similar terms when he said: “If 
we conceive a change as far beyond vapor- 
ization as that is above fluidity, and then 
tale into account also the proportional in- 
creased extent of alteration as the changes 
rise, we shall, perhaps, if we can form any 
conception at all, not fall far short of 
radiant matter; and as in the last con- 
version many qualities were lost, so here 
also tnany more would disappear.” Again, 
in one of his early lectures he strikes a 
forward note: “At present we begin to 
feel impatient, and to wish for a new 
state of chemical elements. To decom- 
pose the metals, to reform them, and to 
realize the once absurd notion of trans- 
mutation, are the problems now given to 
the chemist for solution.” 

A year later Faraday startled the world 
by a discovery to which he gave the title 
“on the magnetization of light and the 


illumination of the magnetic lines of » 


furce.” For fifty years this title was mis- 
understood and was attributed to enthusi- 
asm or confused ideas. But to-day we be- 
gin to see the full significance of the Fara- 
day dream. 

In 1879, in a lecture I delivered before 
the British Association® at Sheffield, it fell 
to my lot to revive “radiant matter.” I 
advanced the theory that in the phe- 
nomena of the vacuum tube at high ex- 
haustions the particles constituting the 
cathode stream are not solid, nor liquid, 
nor gaseous, do not consist of atoms pro- 





1 Loc cit:, vol. viii, p. 330. 

2 Loc cit., vol. viii, p. 349. 

3“ British Associations Reports,” Sheffield meeting, 
1879. Chemical News, vol. xi, p.91. Phil. Trans. Roy. 
Soc., 1879, Part I, p. 585. 1880, No. 205, 
p. 469. 


Proc. Roy. Soc., 
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pelled through the tube and causing lumi- 
nous, mechanic or electric phenomena 
where they strike, “but that they consist 
of something much smaller than the atom 
—fragments of matter, ultra-atomic cor- 
puscles, minute things, very much smaller, 
very much lighter than atoms—things 
which appear to be the foundation-stones 
of which atoms are composed.”! 

I further demonstrated that the physic- 
al properties of radiant matter are com- 
mon to all matter at this low density. 
“Whether the gas originally under ex- 
periment be hydrogen, carbon dioxide or 
atmospheric air, the phenomena of phos- 
phorescence, shadows, magnetic deflection, 
ete., are identical.” Here are my words, 
written nearly a quarter of a century ago: 
“We have actually touched the border- 
land where matter and force seem to 
merge into one another—the shadowy 
realm between the known and unknown. 
I venture to think that the greatest 
scientific problems of the future will find 
their solution in this borderland, and even 
beyond; here, it seems to me, lie ultimate 
realities, subtle, far-reaching, wonderful.’ 

The now generally accepted view that 
our chemical elements have been formed 
from one primordial substance was advo- 
cated in 1888 by me when president of 
the Chemical Society, in connection with 
a theory of the genesis of the elements. 
I spoke of “an infinite number of im- 
measurably small ultimate—or, rather, 
ultimatissimate—particles gradually ac- 
ereting out of the formless mist, and 
moving with inconceivable velocity in all 
directions.”* 

Pondering on some of the properties 
of the rare elements, I strove to show that 
the elementary atoms themselves might 





- not be the same now as when first gen- 


erated; that the primary motions which 
constitute the existence of the atom might 
slowly be changing, and even the second- 
ary motions which produce all the effects 
we can observe—-heat, chemic, electric and 
vo forth—might in a slight degree be 
affected; and I showed the probability 
that the atoms of the chemical elements 
were not eternal in existence, but shared 
with the rest of creation the attributes of 
decay and death. 

Our minds are gradually getting accus- 
tomed to the idea of the genesis of the 
elements, and many of us are straining 
for the first glimpse of the resolution of 
the chemical atom. We are eager to enter 
the portal of the mysterious region too 





1 Sir O. Lodge, Nature, vol. lxvii, p. 451. 

2 *Matter is but a mode of motion” (Proc. Roy. Soc., 
No, 205, p. 472). 

4 Pres. address to Chem. Soc., March 28 1888. 
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readily ticketed “unknown and unknow- 
able.” 

Another phase of the dream now de- 
mands attention. I come to the earlier 
glimpses of the electric theory of matter. 

Passing over the vaguer speculations 
of Faraday and the more positive specula- 
tions of Sir William Thomson (now Lord 
Kelvin), one of the earliest definite state- 
ments of this theory is given in an article 
in the Fortnightly Review for June, 1875, 
by W. K. Clifford—a man who in com- 
mon with other pioneers shared that 
“noblest misfortune of being born before 
his time.” “There is great reason to be- 
lieve,” said Clifford, “that every materia! 
atom carries upon it a small electric cur- 
rent, if it does not wholly consist of this 
current.” 

The idea of units or atoms of elec- 
tricity—-an idea hitherto floating intangi- 
bly like helium in the sun—can now be 
brought to earth and submitted to the 
test of experiment.1 Faraday, W. Weber, 
Laurentz, Gauss, Zdllner, Hertz, Helm- 
holtz, Johnstone Stoney and Sir Oliver 
Lodge have all contributed to develop 
the idea—originally due to Weber—which 
took concrete form when Stoney showed 
that Faraday’s law of electrolysis involved 
the existence of a definite charge of elec- 
tricity associated with the ions of mat- 
ter. This definite charge he called an 
electron. It was not till some time after 
the name had been given that electrons 
were found to be capable of existing sepa- 
‘ately. 

In 1891, in my inaugural address as 
president of the Institution of Electrical 
Engineers,? I showed that the stream of 
cathode rays near the negative pole was 
always negatively electrified, the other 
contents of the tube being positively elec- 
trified, and I explained that “the division 
of the molecule into groups of electro- 
positive and electro-negative atoms is nec- 
essary for a consistent explanation of the 





1“The equivalent weights of bodies are simply those 
quantities of them which contain equal quantities of 
electricity; .... it being the electricity which deter- 
imines the equivalent number, because it determines the 
combining force. Or. if we adopt the atomic theory or 
phraseology then the atoms of bodies which are equiva- 
lents to each other in their ordinary chemical action, 
have equal quantities of electricity naturally associated 
with them.*°—Faraday’s “Experimental Researches in 
Electricity * par. 869, Jan.. 1834 ** This definite quantity 
of electricity we shall call the molecular charge. If it 
were known it would be the most natural unit of elec- 
tricity.’—Clerk Maxwell's ** Treatise on Electricity and 
Magnetism.” First Edition, vol. i, 1873, p. 311. ‘* Nature 
presents us with a single definite quantity of electric- 
ity .... For each chemical bond which is ruptured 
within an electrolyte a certain quantity of aang ae | 
traverses the electrolyte, which is the same in all 
cases."’--G. Johnstone Stoney, “On the Physical Units 
of Nature,” British Association meeting, Section A, 1874. 
“The same detinite quantity of either positive or nega- 
tive electricity moves always with each univalent ion, 
or with every unit of affinity of a multivalent ion.”’— 
Helmholtz, Faraday Lecture. 1881. ‘Every monad 
atom has associated with it a certain definite quantity 
of electricity; every dyad has twice this quantity 
associated with it; every triad three times as much and 
so on.”"—O, Lodge, “On Electrolysis,’ British Associa- 
tion Report, 1885. 

2* Electricity in Transitu: from Plenum to Vacuum” 
(Journ, Inst. Electrical Engineers, vol. xx, p. 10, Jan 
uary 15, 1891). 
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genesis of the elements.” In a vacuum 
tube the negative pole is the entrance and 
the positive pole the exit for electrons. 
Falling on a phosphorescent body, yttria, 
for instance—a collection of Hertz mo- 
lecular resonators—the electrons excite 
vibrations of, say, 550 billion times a 
second, producing ether waves of the 
approximate length of 5.75 ten millionths 
of a millimetre, and occasioning in the 
eye the sensation of citron-colored light. 
If, however, the electrons dash against a 
heavy metal or other body which will not 
phosphoresce, they produce ether waves of 
a far higher frequency than light, and 
are not continuous vibrations, but, ac- 
cording to Sir George Stokes, simple 
shocks or solitary impulses; more like 
discordant shouts as compared with 
musical notes. 

In the years 1893-5 a sudden impulse 
was given to electric vacuum work by the 
publication in Germany of the remark- 
able results obtained by Lenard and 
Reentgen, who showed that the phe- 
nomena inside the vacuum tube were sur- 
passed in interest by what took place out- 
side. It is not too much to say that from 
this date what had been a scientific con- 
jecture became a sober reality. 

In 1896 Becquerel, pursuing the mas- 
terly work on phosphorescence inaugu- 
rated by his illustrious father, showed 
that the salts of uranium constantly emit 
emanations which have the power of pene- 
trating opaque substances and of affect- 
ing a photographic plate in total dark- 
ness, and of discharging an electrometer. 
In some respects these. emanations, 
known as Becquerel rays, behave like rays 
of light, but they also resemble Roentgen 
rays. Their real character has only re- 
cently been ascertained, and even now 
there is much that is obscure and provi- 
sional in the explanation of their consti- 
tution and action. 

Following closely upon Becquerel’s 
work came the brilliant researches of M. 
and Mdme. Curie on the radioactivity of 
bodies accompanying uranium. 

Hitherto I have been recounting isolate 
instances of scientific speculation with ap- 
parently little relation to one another. 
The existence of matter in an _ ultra- 
gaseous state; material particles smaller 
than atoms; the existence of electrical 
atoms or electrons; the constitution of 
Roentgen rays and their passage through 
opaque bodies; the emanations from ura- 
nium; the dissociation of the elements— 
all these isolated hypotheses are now 
focused and welded into one harmonious 
theory by the discovery of radium. 
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Often do the spirits 
Of great events stride on before the events, 
And in to-day already walks to-morrow. 


No new discovery is ever made without 
its influence ramifying in all directions 
and explaining much that before had been 
mystifying. Certainly no discovery of 
modern times has had such wide-embrac- 
ing consequences, and thrown such a flood 
of light on broad regions of hitherto in- 
explicable phenomena, as this discovery 
of M. and Mdme. Curie and M. Bémon}, 
who patiently and laboriously plodded 
along a road bristling with difficulties 
almost insuperable to others who, like 
myself, have toiled in similar labyrinths 
of research. The crowning point of these 
labors is radium. 

Let me briefly recount some of the prop- 
erties of radium, and show how it reduces 
speculations and dreams, apparently im- 
possible of proof, to a concrete form. 

Radium is a metal of the calcium, 
strontium and barium group. Its atomic 
weight according to C. Runge and J. 
Precht is probably about 258. 

The spectrum of radium has several 
well-defined lines; these I have photo- 
graphed and have also measured their 
wave-lengths. ‘Two especially are strong 
and characteristic. One at wave-lengta 
3,649.71 and the other at wave-length 
3,814.58. These lines enable radium to 
be detected spectroscopically. 

The emanations cause soda-glass to as- 
sume a violet color, and they produce 
many chemical changes. Their physio- 
logical action is strong, a few milli- 
grammes brought near the skin in a few 
hours producing a wound difficult to heal. 

The most striking property of radium 
is its power to pour out torrents of emana- 
tions bearing a certain resemblance to 
Reentgen rays, but differing in important 
points. 

The emanations from radium are of 
three kinds. One set is the same as the 
cathode stream now identified with free 
electrons—atoms of electricity projected 
into space apart from gross matter— 
identical with “matter in the fourth or 
ultragaseous state,’ Kelvin’s “satellites,” 
Thomson’s “corpuscles” or “particles,” 
Lodge’s “disembodied ionic charges, re- 
taining individuality and identity.” These 
electrons are neither ether-waves nor a 
form of energy, but substance possessing 
inertia (probably electric). Liberated 
electrons are exceedingly penetrating. 
They will discharge an electroscope when 
the radium is ten feet or more away, and 
will affect a photographic plate through 
five or six millimetres of lead and several 
inches of wood or aluminum. They are 
not readily filtered out by cotton-wooi; 


—— 
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they do not behave as a gas, i. ¢., they 
have not properties dependent on inter- 
collisions, mean free path, etc.; they act 
more like a fog or mist, are mobile and 
carried about by a current of air to which 
they give temporary conducting powers, 
clinging to positively electrified bodies and 
thereby losing mobility, and diffusing on 
the walls of the containing vessel if left 
quiet. 

Electrons are deviable in a magnetic 
field. They are shot from radium with 
a velocity of about one-tenth that of light. 
hut are gradually obstructed by collisions 
with air atoms, so that some become much 
slowed, and then are what I formerly 
called loose and erratic particles, which 
diffuse about in the atr, and give it tem- 
These can 
turn corners, can he concentrated by mica 
cones into a bundle and then produce 
phosphorescence. 

Another set of emanations from radium 
are not affected by an ordinarily power- 
ful magnetic field, and are incapable even 
of passing through thin material obstrué- 
These emanations have about one 
thousand times the energy of those radi- 
ated by the deflectable particles. They 
render air a conductor and act strongly 
on a photographic plate. Their mass is 
enormous in comparison with that of the 
electrons, and their velocity is probably 
as great when they leave the radium, but, 
in consequence of their greater mass, they 
are less deflected by the magnet, are easily 
obstructed by obstacles, and are sooner 
brought to rest by collisions with air 
atoms. The Hon. R. B. Strutt? was the 
first to affirm that these non-deflectable 
rays are the positive ions moving in a 
stream from the radioactive body. 

Rutherford has shown that these ema- 
nations are slightly affected in a very 
powerful magnetic field, but in an oppo- 
site direction to the negative electrons. 
They are therefore proved to be positively 
charged bodies moving with great veloc- 
ity. For the first time Rutherford has 
measured their speed and mass, and he 
shows they are ions of matter moving 
with a speed of the order of that of light. 

There is also a third kind of emanation 
produced by radium. Besides the highly 
penetrating rays deflected by a magnet, 
_ there are very penetrating rays not at all 
affected by magnetism. These accompany 
the previous emanations, and are Reent- 
gen rays—ether vibrations—produced as 
secondary phenomena by the sudden ar- 
rest of velocity of the electrons by solid 
matter, producing a series of Stokesian 
“pulses” or explosive ether-waves shot 
into space. 


porary conducting powers. 


tions. 





1 Phil. Trans, R.S., A, 1901, vol. exevi. p. 525. 
(To be concluded.) 
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New Illuminating Material Dis- 
covered. 

An important discovery has been made 
by the well-known German chemist Her- 
mann Blau, of Bavaria, writes Consul- 
General James H. Worman, under date 
of June 13, from Munich, Germany. His 
method is to separate, by a process of 
rectification, the methane and hydrogen 
from the other constituents of oil gas, col- 
lecting the same in steel receivers subject 
to a pressure of forty atmospheres, where- 
by he converts it into liquid form. 

A comparison of the cost of the vari- 
ous illuminating materials is shown in a 
table drawn up by Fischer in his “Chemic- 
al Manual” (1900): 








Per 100 heat units. Cost. 

With petroleum burners : Pfennigs. Cents. 

RRP AE Stes eeeco are samara 13.3 3.14 

NN x3 os cas Veoh eeus eek 7.3 1.73 
With incandescent alcohol..... 9.1 2.16 
With coal gas.................. 4.5 1(6 
With electricity........... .... 27.8 6 49 
With acetylene................ § to 16 2.14 to 3.81 








With the liquefied gas made according 
to Blau’s method, the cost is reduced to 
pfennigs (1.5 cents), including 
freight. 

As seen from the above table, this new 
illuminating material compares very 
favorably in cost with all others. The ease 
with which it can be handled and the 
heauty of its light should make it pref- 
erable where a lighting material is want- 
ed as a substitute for petroleum, alcohol 
or acetylene. 

As Blau’s light is much more easily 
turned on or off, it is certainly more con- 
venient. Its low cost and its beautiful 
color may give it preference even to the 
electric light. It will undoubtedly open 
a new field of industry and should be 
promptly looked into as an enterprise and 
investment for Americans. 

On December 24, 1902, a test was had 
for the first time to produce the liquefied 
gas. The trial showed how practical and 
very simple the process of preparation 
was. It has since been decided to erect 
an oil-gas furnace and to reconstruct the 
rectifying apparatus in accordance with 
the practical observations obtained by the 
experiments of last December. 

A new test has recently been made and 
shows a most marked improvement and a 
remarkable productive power in every re- 
spect. It was also found that by the addi- 
tion of a considerabla amount of tar, 
which is in no wise detrimental, a beauti- 
ful yellow color was given to the gas. 

A test tube filled with the liquefied gas 
needed only the warmth of the hand to 
cause it to effervesce. It also effervesced 
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when poured upon a metallic plate and on 
water. In the latter case a crust of ice 
was formed. 

Its odor is pyroligneous aromatic. The 
concentration amounted to 537 grammes 
instead of 550 grammes per litre under 
a pressure of forty atmospheres. The 
specific gravity, when in a gaseous state, 
was 1.26 (taking air at 1); absolute 
weight, 1.03. 

The trial whose result was so satisfac- 
tory was carried out in the Holshaeuer- 
schen (Maschinenfabrik) Machine Works 
of Bavaria, built for the apparatus and 
which are now backing the project. 

Se ecalllie Sects 

The more the 

engineering, the more it will need it. 


world knows of 


The progressive engineer will also seek 
to belong to organizations which will 
bring him into contact with business men 
and he will certainly become a member 
ot the local enginecring society and one 
or more of the national organizations. 

One real reason for the slow advance- 
ment of some engineers is that they are 
not as wide-awake as they might be to 
opportunities for improving their situ- 
ation. Business men seek to sell their 
goods at the highest price and the best 
possible terms. They are constantly on 
the outlook for new customers. There is 
no reason why an engineer should not pur- 
sue the same course in regard to his serv- 
ices, which are his goods. A personal ap- 
plication or a carefully written letter 
does not cost much and may be the means 
of a considerable advance. The discon- 
tented grumbling so often heard among 
salaried men could well be replaced by a 
cheerful effort to find something better. 
The present will seem more bearable, the 
future more hopeful and better work will 
be done. A safe rule for the beginner 
would be, first catch your job and then 
get a better one. 

The foregoing may be ridiculed as “get 
there” preachifying from one who has 
not got so very far. The writer has, how- 
ever, only endeavored to apply the prin- 
ciples of successful business promotion to 
the personal promotion of engineers, 
having in mind praticularly the young 
engineers who may read this article. 
Critics may also be reminded that we 
have Mr. Carnegie’s authority for the 
statement that thrift is a duty and a 
competence an indispensable element of 
a happy life. A technical college educa- 
tion is desirable for many ends other than 
money getting, but that is no good reason 
why you should not make all the money 
out of it that you can.—George H. Gib- 
son in the Michigan Technic. 
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MORGAN STEAM POWER PLANT. 
BY C. P. NEWTON. 


This plant, known as the Morgan 
Steam Power Plant, consists of twelve 
luildings, which are rented to small 
manufacturers, retail stores, offices, ete. 
Power is furnished from a central plant, 
formerly transmitted through shafting and 
belting from building to building. In 
May, 1900, a contract was made with the 
Westinghouse Electric and Manufactur- 
ing Company for the following electric 
machines, installed by the writer, and put 
in commission January 1 to March 15, 
1901. 

The new plant consists of one 200-kilo- 
watt, 220-volt, two-phase, 7,200-alterna- 








* 
Two-PHasE GENERATOR, 200 KtLowattTs, 220 
Vo.its, MorRGAN STEAM POWER PLANT. 


tion, sixty-two-pole generator, direct-con- 
nected to a 20 by 24-inch Hewes & 
Phillips Corliss engine, running at 116 
revolutions per minute. This unit is for 
the main power. Current for incandes- 
cent lights through most of the year is 
taken from this unit. 

For the auxiliary unit, a 125-kilowaft, 
thirty-pole, 220-volt, two-phase, 7,200-al- 
ternation generator is direct-connected 
to an 18 by 16-inch Ames Iron Works en- 
gine, running at 240 revolutions per 
minute. This unit is for lighting short 
days and also for an independent power 
unit. For lighting at 110 volts, two 
twenty-kilowatt regulating coils were in- 
stalled, making a three-wire system of 
each phase, 110 volts each side of the 
neutral wire. Five twenty-horse-power, 
one thirty-horse-power, one forty-horse- 
power, one fifty-horse-power, two three- 
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horse-power and one_ ten-horse-power, 
making eleven induction motors, were in- 
stalled in the different buildings, one and 
two in each building, belted to line shafts, 
also one fifteen-horse-power, direct-coupled 
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the work done by each motor can be indi- 
sated. The new plant was installed and 
the change made from the old mechanical 
transmission without interruption, and 
the tenants hardly knew when the change 





MAIN GENERATING SET ConsistING OF CoRLIss ENGINE DrReEcT-CONNECTED To 200-KILOWAT! 
Two-PuasE GENERATOR, MORGAN STEAM POWER PLANT. 


to a shunt generator for charging the 
batteries. 

A three-panel, two-inch marble switch- 
board was furnished, arranged so that the 
generators can be run in parallel, or 
either generator can be run on motor and 





rs 


was made. The new plant has been in 
operation since January 1, 1901, with- 
out accident or shutdown of any descrip- 
tion, minimizing the friction and being 
of immense advantage in cleanliness and 
simplicity, doing away with nearly a mile 





AUXILIARY GENERATING StT Consistinc oF Horizontal ENGINE DiRECcT-CONNECTED TO 125 
KitowaTt Two-PHasE GENERATOR AND EXcITER, MoRGAN STEAM PowER PLANT. 


lighting load, or either generator can be 
run on either lights or motors. The dis- 
tributing switchboard was built by the 
writer, and is arranged so that any 
motor can be instantly cut out and each 
motor can separately be switched in cir- 
cuit with a 200-ampere wattmeter, so that 


of old shafting and worn-out bearings, 


and belts from twelve to twenty-four 
inches. The largest belt running now is 


one twelve-inch. 

As stated before, the motors are belted 
to line shafts in the different buildings 
which are occupied by various manufac- 
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turers. The  forty-horse-power motor 
runs one building 45 by 100 feet, eight 
stories high, which is occupied wholly by 
the Springfield Printing and Binding 
Company, which does a general jobbing, 
publishing and bookbinding — business. 
The fifty-horse-power motor runs one 
building, 45 by 300 feet, and six stories 
high, which is occupied wholly by the 
Morgan envelope division of the United 
States Envelope Company, manufactur- 
ing toilet paper, envelopes, etc. Another 
luilding, 45 by 200 feet, and six stories 
high, contains machinery driven by four 
motors, one of thirty-horse-power, one of 
twenty-horse-power and two of three- 
horse-power. The building is occupied 
by the American Writing Paper and 
United States Envelope companies’ execu- 
tive offices, whip manufacturing, camera 
manufacturers, printers, Brooks Bank 
Note Company, jewelry manufacturers. 
etc. The other buildings are driven each 
hy a twenty-horse-power motor, and con- 
tain various manufacturers, such as over- 
all, butchers’ frocks, photo-engraving, 
printing and binding, wire working, box 
making, cutlery and grinding, soda-water 
bottling, plumbing and gas fitting shops. 
hicvele repair shop, and general stores, all 
requiring a small amount of power. 
iitiisesisinicies 
Exhibit of the American Electro- 
chemical Society. 

A committee of the American 
trochemical Society has been appointed <c 
take charge of an exhibit of the societv 
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in the Electricity Building of the 
Louisiana Purchase Exposition. The 


committee is anxious to secure all the in- 
formation possible regarding the where- 
abouts of historical and experimental ap- 
paratus which can be exhibited either in 
the original form or by reproduction or by 
photograph. Any who will be able to 
make personal contributions to this col- 
lective exhibit should correspond with 
the secretary, Mr. C. J. Reed, 929 Chest- 
nut street, Philadelphia, Pa. 

=_e——_—_ 

Wireless Telegraphy Around the 
Pacific. 

It is stated that the De Forest Wireless 
Telegraph Company is constructing four 
stations for its transpacific service by way 
of the Alaskan and Kamchatkan peninsu- 
las. Two of these will be located on the 
American side, one at Cape Flattery ant 
the other at Dutch Harbor, Alaska. The 
remaining two will be located on the other 
side of the ocean, one on the Kamehatkan 
peninsula and the other at Hong Kong. 
This land route has been planned to avoid 
the necessity of having to send messages 
over very great distances, as no interval 
hetween any two of the four stations is 
over 2,000 miles. 

At the station at Cape Flattery there 
will be a tower 220 feet high, on a cliff 
170 feet above the water. This tower has 
heen especially designed to withstand the 
high winds which are frequent in this 
locality. This station will be equipped 





with a 100-horse-power generating plant. 
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THE PROBLEMS THAT ARE FACING THE 
ELECTRICAL ENGINEER OF TO-DAY 
AND THE QUALITIES OF MIND AND 
CHARACTER WHICH ARE NEEDED 
TO MEET THEM. 


BY J. G. WHITE, 

The qualities of mind and of character 
needed by the electrical engineer of 
to-day are too well known to need to be 
specified. 

He should be accurate in his calcula- 
tions, thorough in his investigations, log- 
ical in his deductions, lucid and concise 
in his statements. 

He should have untiring energy, an 
mind, abundant initiative, and 
reasonable self-confidence. 

He should be absolutely honest in all 
his dealings, truthful in all statements, 
loyal to his clients, faithful to his em- 
ployer’s interests, considerate of his sub- 
ordinates, diplomatic in his negotiations 
and tactful in all his relations. 

However, instead of attempting to rear 
a structure on the foundation of the text 
assigned to us, may we not rather use it 
as a spring-board from which to vault 
into the general field under discussion 
to-day ? 

This might be summarized under the 
title: “What education should the elec- 
trical engineer of to-day have.” 

As is frequently remarked, this is the 
age of great industrial combinations and 
of specialists. Not satisfied with this, 
the specialists now specialize. The engi- 
neering field was formerly divided into 
the two general classes of military and 
From the latter grad- 
marine, mining and 
mechanical engineering, and as an off- 
shoot from this last branch, there was re- 
cently added electrical engineering. Civii 
engineers to-day are subdivided into such 
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civil engineers. 


ually developed 


classes as “hydraulic engineers,” “bridge 


engineers,” “railroad engineers,” etc. We 


also find that electrical engineers are 
classified as “telegraph engineers,” “elec- 


trie light engineers,” .. “electrochemical 
engineers,” “telephone engineers,” ete. A 
few vears ago many of us would have sup- 
posed that the problems of the “telephone 
engineer” were those :of a_ high-class 
and that they would 
largely of trying to unravel tangled cob- 
webs of fine wires, and to understand and 
to be able to operate mazes of signaling, 
connecting and protecting devices. 

In the early days it was thought that 
a room of almost any shape and size, with 


artisan consist 
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a couple of empty boxes for seats, and a 
switchboard of primitive design and con- 
struction, was all that was needed to 
make a telephone exchange. Owing to 
the wonderful growth of their business, 
telephone companies now erect buildings 
specially designed to meet the require- 
ments of their exchanges, and a “tele- 
phone engineer” must know something of 
architecture, the strength of materials 
and other factors entering into modern 
steel building construction, and many 
other subjects which should be a part of 
a broad engineering education, but which 
not ordinarily supposed to come 
within the province of a “telephone engi- 
as narrowly applied. 

It is at least equally important that 
other engineers who have specialized and 
must know well some part of the field of 
engineering should likewise have a gen- 
eral knowledge of the science and of the 
broad underlying principles of engineer- 
ing, based on a thorough mastery of ele- 
mentary mathematics, and supplemente« 
history, 


are 


neer,” 


by some study of languages, 
civics and other studies of general edu- 
cational value. 

The question naturally arises, how can 
the engineering student possibly secure 
a satisfactory knowledge of all of these 
important subjects? Much of his specia! 
knowledge must be acquired after he has 
commenced the practice of his profession. 
If unusually energetic and capable, all or 
any part of his education may be gained 
after he enters professional life, but ir 
is preferable that his broader education 
he well started during his school years. 
For a considerable time it has been clearly 
recognized that law and medicine require, 
for general and special study, more time 
than is possibly available in the ordinary 
college course of four years. 

If lawyers and doctors can afford the 
time and money necessary to get such 
educations, should not engineers, in view 
of the very wide range of subjects with 
which they must now be reasonably 
familiar, adopt a similar plan? The de- 
cision of this question will have to be 
made individually by the young men them- 
selves, important factors being the time 
and money availabie for educational pur- 
poses. 

It is well to remember, however, that 
more important than a knowledge of any 
study or group of studies is the ability 
to master thoroughly any subject of which 
a knowledge is desired. 

In education especially quality is more 
important than quantity. A thorough 
mastery of arithmetic and algebra is bet- 
ter than a mere “pass grade” knowledge 
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of these and all the higher mathematics, 
which is then ordinarily soon forgotten. 

It is better never to have seen the in- 
side of a Latin, French or German gram- 
mar, and to use correct English, than to 
have the ordinary three or four years 
“translating knowledge” of all three of 
these foreign languages and still say: “I 
seen.” 

As in nearly all practical engineering 
problems, this one of engineering educa- 
tion can perhaps be best set forth by ar- 
ranging a balance sheet showing the 
credit and debit sides. Against the ex- 
tended education we have expense in- 
volved, time necessary before the earning 
period is reached, time required for gen- 
eral study which might be devoted to 
mastering some special branch of engi- 
neering, thus more quickly ensuring a 
comfortable salary, danger to health if 
too much study is crowded into a given 
period, ete. On this side also we have 
the danger that by widely extending the 
field of endeavor we may produce a stu- 
dent rather than an engineer, or that the 
work may be superficial. The importance 
of thoroughness is supreme. 

This implies also that the education of 
the engineer must develop not a dreamer, 
but a worker, thoroughly competent in 
his sphere, whether great or small. 

It is better for the world and for the 
man that he should be a high-class me- 
chanic or artisan, with a good common 
school education, than that he should b2 
nominally an “engineer,” having a smat- 
tering of many subjects, and ekeing out 
an existence amongst more competent 
fellows. 

On the credit side of the extended edu- 
cation we have, first, the direct satisfac- 
tion to be had from its possession and 
the ability to enjoy on even terms the so- 
ciety of educated people. 

Secondly, there is the practical use to 
which this knowledge can be put. 

Third and more important than the 
knowledge actually acquired, is the learn- 
ing how to know a subject, and where or 
in what direction to look for information 
specifically wanted. 

Fourth, there is the certainty that with 
equal industry and attention to his work, 
the young engineer of ability with a broad 
education will ultimately take higher 
rank in his profession and be more suc- 
cessful in business. 

The qualified phrase, “young engineer 
of ability” is used advisedly. The engi- 
neer of ordinary or less than ordinary 
ability will, in practical life, accomplish 
most by not attempting to have his edu- 
cation cover too wide a field, and learn- 
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ing some special department thoroughly. 
If a young man will take for his motto 
“thoroughness,” and, in planning his list 
of studies, will include first those of 
prime importance, and then add _ those 
of decreasing importance, until all his 
available time is occupied, he will be 
planning most wisely. Ordinarily the 
young man will not be able to arrange 1 
course entirely to suit his individual re- 
quirements, but he can use the method 
above suggested to help him in deciding 
as between various courses offered. The 
choice should, when time and mental ¢a- 
pacity make it possible, be in favor of 1 
broad general education, supplemented by 
thorough technical training. This may, 
and frequently will, lead to a general col- 
lege course to be followed by a technical 
course of two or more years. 

People are to-day looking for engi- 
neers and would gladly pay salaries of 
$6,000 to $10,000 per annum for men of 
exactly the right qualifications. It would 
be easy to find hundreds of men who have 
had all the necessary general education, 
and scores who have had as well all the 
needed technical training. The questions 
which are asked, however, are such as the 
following : 

Has he good business judgment? 

Has he tact ? 

Has he the mental capacity and breadth 
to develop into a “big man?” 

Is he diplomatic, with ability to nego- 
tiate ? 

Has _ he 
erratic ? 

Will he get results ? 

We might divide the studies which are 
worthy the attention of the electrical 
engineer into four general classes. 

In the first place we may put these 
studies which will teach to think clearly 
and express lucidly, which will teach how 
to learn, and which will give a compre- 
hensive knowledge of the fundamental 
facts and principles underlying his pro- 
These should be learned most 
thoroughly, and would include English, 
arithmetic (mental and written), algebra, 
geometry and trigonometry, chemistry, 
physics (especially mechanics), general 
knowledge of principles of electrical engi- 
necring, practical ethics. 

The second class may some 
subjects which will especially tend 
further to develop clear thinking and 
clear writing, some which will further 
increase the knowledge of the general 
principles of his profession, and some 
which will give knowledge which will be 
professionally and commercially useful. 
This class includes: Calculus and vectors, 
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surveying, Latin (usual preparatory 
course), French (speaking and reading, 
not translating knowledge of), electro- 
chemistry, advanced engineering studies, 
business law, general principles of mod- 
ern accounting, civics. 

The third class may include some sub- 
jects which are likely to be of direct pre- 
fessional or commercial use, and others, 
the study of which will be of general edu- 
cational value. This class 
Spanish, geology, physiology and tem- 
porary care of injured, logic, quaternions 
and subjects which are studies of engi- 
neering details rather than of general 
principles, ete. 

The fourth may include 
studies which will help in rounding out 
the education of the man rather than in 
furnishing the essential equipment of the 
engineer. This class includes: Min- 
eralogy, botany, zoology, history, politica' 
economy, mental and moral philosophy, 
art, music, ete. 

The third and fourth classes of subjects 
are useful to round out and complete the 
foundation and framework provided by 
the first and second classes, but should 
not be indulged in at the expense of the 
relatively more important. A few non- 
technical subjects merit individual men- 
tion. 

President Butler, of Columbia 
versity, is reported to have said: 
first two evidences of an education are 
correctness and precision of speech, and 
refined and gentle manners.” The latter 
must be acquired almost entirely at one’s 
home and from contact with one’s asso- 
ciates. The correct speech must be ac- 
quired largely in the same way, but may 
be learned to a considerable extent in the 
preparatory schools and in the college or 
university. There is nothing more im- 
portant for the young engineer to learn 
than “the skilful and correct use of 
language, whether to state a fact or con- 
vey an idea,” understanding that “clear 
thinking precedes clear speaking.” Eng- 
lish should be taught from beginning to 
end of the preparatory school work, and 
also from beginning to end of the college 
course. 

More attention may well be paid in the 
preparatory schools to algebra and arith- 
metic, especially mental arithmetic. 

During the college course it would seem 
advantageous even for the electrical en- 
gineer to devote a moderate amount of 
time to the study of the various methods 
of surveying now practised. These can 
be quickly understood if the student has 
thoroughly mastered his arithmetic, 
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knowledge of surveying is very likely to 
be useful in practical work. 

French and Latin are included in the 
second class, because of the mental train- 
ing and polish to be gained by their 
study. Some knowledge of Latin will 
greatly assist in thoroughly mastering 
English, and is in this respect more use- 
ful than the study of German. 

A knowledge of French which will en- 
able the young engineer to speak and 
read with ease is strongly recommended. 
The educated people of Mexico, South 
America, Russia and other countries 
speak French and as this for centuries has 
been the polite and diplomatic language 
of the world, the advantages to be de- 
rived from mastering it are likely to be 
not only educational and social, but com- 
mercial as well. 

On the contrary, there is little pros- 
pect that American engineers can practice 
their profession profitably in Germany or 
(Gierman-speaking countries. Nearly all 
important scientific papers are now 
promptly translated into English, and 
there is no longer any special need of the 
engineer knowing any foreign language 
for the sake of keeping advised as to the 
progress made in the work of his profes- 
sion. 

The general educational value of learn- 
ing one modern language seems about 
equal to that to be gained from learning 
another. Consequently the social and 
commercial advantages of French give it 
first place for the American engineer. 

The study of a second modern language 
should be undertaken only in case the first 
can be spoken fluently. Then it would 
seem that Spanish is the best language to 
Jearn. 

The time devoted to various engineer- 
ing studies in class 1, as well as class 2, 
must depend largely upon the facilities 
of the college attended, and the special 
work for which it is intended to prepare. 

Somewhere in the general course there 
should be included a moderate amount of 
training in modern business methods and 
practices. 

All engineering students should have 
some reasonable training in accounting, 
so that they would not be entirely ig- 
norant and without power of speech if, 
after beginning the practice of their pro- 
fession, they are asked some elementary 
questions about the annual report of a 
street railway, electric light or manufac- 
turing company. 

A moderate amount of time should also 
be devoted to the study of fundamental 
principles of business and corporation 
law.. An engineer, in practice, should at 
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least be able to draw a contract which will 
he legal and explicit. 

A modern engineer is dependent for his 
success largely on the financier. If the 
engineer does not know that bonds should 
pay interest, and that stocks, if possible, 
should pay dividends, and has no concep- 
tion of the difference between a stock 
certificate and a promissory note, the 
financier is likely to form an undeserv- 
edly low opinion of the engineer’s tech- 
nical knowledge. 

If a young engineer will have before 
him constantly the ultimate and best in- 
terests of his employer, will endeavor al- 
ways to be tactful and never to irritate 
unnecessarily, will—without flattery— 
say only what is pleasant, unless right de- 
mands a plain statement of an unpleasant 
truth, then his advance will surely be 
more rapid than if these things are for- 
gotten or neglected. 

The technical problems which face the 
engineer are certain to be recognized as 
they come up. Too frequently the impor- 
tance of problems connected with one’s 
business and social relations with em- 
ployers, fellow employés and others is not 
appreciated. These deserve careful and 
persistent study. Their correct solution 
and an accurate appreciation of the 
proper proportion of things, constitute 
business sagacity. The paramount im- 
portance of such matters should be re- 
peatedly impressed on students and they 
should be led to understand thoroughly 
that their satisfactory solution will be 
rewarded not only by a pleasanter life 
during working hours, but also by in- 
creased esteem and greater business’ suc- 


cess. 
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A Test of Selective Wireless 
Telegraphy. 

A successful test of the Stone selective 
wireless telegraph system was made at 
Cambridge, Mass., July 20. The trans- 
mission was overland, the air line distance 
between stations at Cambridge and Lynn 
heing twelve miles. This line crossed the 
factory district of Cambridgeport and a 
considerable portion of the city of Lynn. 
The mast of the sending station was 100 
feet high, and that of the receiving sta- 
tion, ninety-four feet high. The spark- 
gap used at the transmitting station was 
one-quarter of an inch in length, yet in 


spite of the fact that the electric railway 
passes within fifty feet of the base of the 
receiving mast, it is reported that signals 
were sent with great precision and with- 
out any outside interference. 

This system of selective wireless teleg- 
raphy was patented by Mr. John Stone 
Stone last December, and was fully de- 
scribed in the ELectricat Review of De- 
cember 20, 1902. 
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Electric Traction in the United 
Kingdom. 

A summary of what has been done dur- 
ing the past half year in converting steam 
lines to electric traction in the United 
Kingdom is given in the current issue of 
the Railway News. The first line to be 
converted is the line under the Mersey 
River, connecting Liverpool and Birken- 
head, which road was opened to the pub- 
lic early in May. Four other English 
railways are in process of conversion. 
These are the entire systems of the Metro- 
politan and the District Railway compa- 
nies, the Newcastle lines of the North- 
Eastern, and the Liverpool and South- 
port line of the Lancashire & Yorkshire 
system. On all of these substantial prog- 
ress has been made with the electrical 
equipment, while the portion of the dis- 
trict between Ealing and South Harrow 
is about to be worked electrically, a train 
equipped by the British Thomson-Hous- 
ton Company has been already used 
on this section. Effort is being made to 
standardize the position of the third rail 
for all the lines in England, but up to the 
present time it has not been found pos- 
sible, and there are now three different 
positions in use. 

Certain of the railway lines in England 
are inclined to favor the self-contained 
system of electrical propulsion, and some 
automobile trains of this type are being 
introduced by the North-Eastern between 
East and West Hartlepool. On the joint 
line of the South-Western and Brighton 
companies, between Fratton and South- 
sea, a steam motor vehicle has been intro- 
duced and several other companies have 
declared their intention of adapting the 
principle of the automobile to railway 
work on that section of lines with which 
there is an acute tramway competi- 
tion. 

The electrical locomotives have been 
withdrawn from the line of the Central 
London Railroad and_ replaced by 
nvultiple-unit trains worked on_ the 
Sprague 'Thomson-Houston system. This 
system has been adopted on _ the 
Great Northern and the City Tube 
Railway, which is to be opened for traffic 
as soon as the underground station at 
Finsbury Park is ready to admit the 
trains of the tube line. The Thomson- 
Houston system has been adopted by the 
North-Eastern company for its Newcastle 
lines. In London progress has been made 
with the construction of the Charing 
Cross, Euston & Hampstead Railway, the 
Baker Street & Waterloo Railway, and 
the Great Northern & Piccadilly Rail- 


way. 
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THE FACTORS WHICH AFFECT THE 
ENERGY LOSSES IN ARMATURE 
CORES.’ 


BY J. WALTER ESTERLINE AND C. E. REID. 


The investigations which form the basis 
of this paper have been conducted 
primarily to develop an apparatus suit- 
able for rapid yet accurate testing of sheet 
metal used in armature cores; secondary 
to this was the study of the effect of cer- 
tain factors upon the energy losses which 


occur in the armature cores of generators 


and motors. | 
THE APPARATUS. 

A general view of the apparatus is 
given in Fig. 1. The wrought-iron field- 
ring is fourteen inches in diameter, three 
inches in width, with an inner diameter 
of ten and three-eighths inches. This 
yoke is provided with five sets of poles, as 
follows: (1) two poles, solid wrought 
iron; (2) four poles, solid wrought iron: 
(3) six poles, solid wrought iron; (4) 
eight poles, solid wrought iron; (5) two 
poles, built of 0.022 sheet steel. The 
poles are so dimensioned that fifty per 
cent of the armature core is covered by 
each set. 
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built up of sheet steel discs 0.015 inch 
thick. Fig. 2 is from a photograph of 
discs from the different cores. The outer 
diameter of these is six inches, while the 
inner diameters vary from two to five 
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lots. The slots were milled in the cores 
which were to be toothed, and all the 
dises were carefully annealed. 

The punchings were given a coat of 
shellac and mounted on hardwood sleeves 

















Fig. 1.—APpPaRATUs USED IN DETERMINING THE FACTORS WHICH AFFECT ARMATURE LOssES. 


inches, in different cores. Four of the 
specimens tested have a smooth periphery, 
and three others, with corresponding in- 
ner diameters, are slotted. The slots in 
these cores are forty-eight in number and 
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Fig. 2.—Core Discs Usep in DETERMINING Factors AFFECTING ARMATURE LOSSES. 


The apparatus was designed so that the 
specimens for test would be in the form 
of ordinary armature punchings, and the 
samples tested consisted of seven cores 
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three sixteenths inch wide by one-half 
inch deep. 

To ensure a uniform quality of metal 
in all the cores, the discs were all stamped 
and then thoroughly shuffled, after which 
the holes were punched in the different 


which fit a heavy steel shaft carried in 
bearings fastened directly to the field- 
ring. 

In order to ensure a uniform density 
in the air-gaps under the different poles, 
so that there would be no undue increase 
in the bearing friction when the fields are 
excited, and to ensure an equal distribu- 
tion of the flux in the core, the poles 
were bored while clamped in the field- 
ring, the tool being carried on the shaft. 

The shaft was driven by a small di- 
reci-current motor through a modified 
form of the Goldsborough torsion dyna- 
mometer. 

In order to detect and correct for any 
change of the bearing friction, should the 
armature become magnetically unbalanced, 
or the lubrication of the bearings imper- 
feet, the bearings were made of special 
dcsign. The shaft runs in the phosphor- 
'ronze bearing which is mounted in a 
hall bearing. When the shaft is rotating, 
the friction tends to cause the bearing to 
rotate with the shaft, as the friction of 
the ball bearing was found by test to be 
negligible in comparison with that of the 
plain bearing, but it is held back by a 
spring attached to a suitable arm which 
also carries a pointer. At the beginning 
of a run the adjustment was made such 
that the pointer stood at zero when the 
machine was running at the speed at which 
the test was to be run. Any increase in 
the friction of the bearings is measured 
by the movement of the pointer in the di- 
rection of rotation, and the reverse for 
any decrease, indicating the correction to 
be made. 

The driving motor was operated sepa- 
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rately excited and variable speed was ob- 
tained by changing the impressed elec- 
tromotive force of the armature. The 
speed was indicated by a Buss-Sombart 
tachometer attached to the armature shaft 
of the motor. 

PURPOSE AND METHOD OF THE TESTS. 

The energy losses which attend the ro- 
tation of an armature core in the mag- 
netic field consists of the bearing friction 
and windage, hysteretic and eddy current 
loss in the core in the case of smooth cores, 
to which is added an eddy current loss in 
the pole-faces when the cores are toothed. 

Hysteretic losses may be said to depend 
upon the quality of the iron, the frequency 
of the flux reversals and the maximum 
density reached during a cycle. The fre- 
quency is a function of the number of 
poles and the speed. The distribution 
of the magnetic flux through the core 
depends mainly upon the depth of the 
core, the number and pitch of the poles 
and the dimensions of the tooth and slot. 
The cores of different internal diameters 
were tested to determine the effect of the 
variation in the flux distribution upon 
the core loss. The frequency and flux dis- 
tribution both being dependent upon the 
number of poles in a machine, these cores 
were tested under different numbers of 
poles also. 

When an armature core is slotted, the 
magnetic density in the teeth is greatly 
increased for a given air-gap or core den- 
sity, and the presence of teeth on the core 
is attended by an eddy current loss in the 
poles. The latter may be greatly reduced 
by laminating the poles, so that a com- 
parison between tests of a toothed core 
under solid and laminated poles should 
indicate to what extent this loss in the 
pole-faces may be reduced. The increase 
in the energy expended due to the higher 
densities in the teeth may be shown by 
comparing tests of smooth and toothed 
cores under well laminated poles. 

To make a core, enough discs of one 
kind were selected to give a gross length 
of three inches. These were weighed, given 
a coat of shellac and assembled. Before 
placing the core within the field an ex- 
ploring coil was wound about the face 
of one of the poles and another wound 
so as to embrace the total flux passing 
through one section of the core. After 
placing the sample in the apparatus, a 
saturation curve was taken by means of 
a ballistic galvanometer in connection with 
the exploring coils just mentioned. These 
curves show the relation between ampere- 
turns per pole and average magnetic den- 
sity in the core. 

The field-poles were next thoroughly 
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demagnetized by an alternating current. 
On starting the motor, the dynamometer 
reading indicates the bearing friction and 
windage; the springs which hold the bear- 
ings were adjusted so that the reading of 
the pointers P were zero. 

The speed adjusted to give a desired 
frequency, it was held constant, and the 
exciting current varied stepwise, readings 
of current in the fields, dynamometer, 
scale for bearing friction, being taken 





Fig. 3.—RELATION BETWEEN CORE Loss AND 
CorE DeptH. TOOTHED CoREs. 
simultaneously for each value of current. 
When maximum current was reached, the 
fields were again demagnetized, the speed 
changed to give the next desired fre- 
quency, the bearing springs adjusted and 
the operation of varying the current re- 
peated. Each core was tested in this man- 
ner under five sets of poles, at five differ- 
ent frequencies and varying magnetic 

densities, making 225 complete tests. 
When the fields are excited, the power 
required to drive the core consists of the 





Fic. 4.—RELATION BETWEEN CoRE Loss AND 


NuMBER OF PoLEs. TOOTHED CORES. 


friction and windage and iron losses. The 
difference between the dynamometer read- 
ing for any current, and the friction read- 
ing, is the iron loss. If the pointers at- 
tached to the bearings indicate any change 
in the friction, the amount so indicated 
can he subtracted from or added to the 
original friction reading, depending upon 
whether the friction has decreased or in- 
creased, since the scales E are graduated 
in degrees of the dynamometer spring. 
From the corrected dynamometer readings 
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the watts core-loss in watts was deter- 
mined, which divided by the weight of 
the core gives the watts per pound. Re- 
ferring to the saturation curve, the den- 
sities in the core for the different values 
of ampere-turns per pole are found, and 
curves were plotted for each frequency, 
average density as ordinates, watts per 
pound abscisse. The current in the ex- 
citing coils was taken from a storage bat- 
tery and measured by a Weston labora- 
tory standard ammeter. The dynamom- 
eter was frequently calibrated, and gave 
the same result each time. The centering 
of the cores in the bore of the poles was 
so successfully accomplished, that there 
was very little increase in the friction 
due to magnetic pull. So sensitive, how- 
ever, were the ball bearing attachments, 
that the increase of friction due to a drop 
of cold oil in one of the bearings was 
readily shown by the pointer. 
RESULTS. 

To illustrate the relation between the 
core loss and any one of the four variables 
—frequency, magnetic density, number of 
poles and depth of core—curves have been 
drawn from data derived from the thirty- 
five original curves. In order that the 
results should be representative, the three 
vatiable factors not under consideration 
were eliminated by averaging all of the 
tests, for each value of the variable under 
consideration. Tests of the cores having 
teeth showed considerably higher losses, 
due to the energy loss in the pole-faces 
and the increased hysteresis loss result- 
ing from the high magnetic density in the 
teeth of the core. 

In studying the effect of variable num- 
bers of poles and depth of core, the pro- 
duct of the frequency and magnetic den- 
sity was considered as a single variable. 
The relatively shallow cores, in which 
the magnetic density is more nearly uni- 
form, show the lowest values of core loss 
for the same average magnetic density and 
frequency. The same is true for the 
toothed cores, as shown in Fig. 3. The 
lines of force in passing from pole to pole 
through the core seek the path of least re- 
luctance, and in so doing increase the 
density in the outer portions of the core. 
Of the toothed cores, the results from 
which are given in Fig. 3, core No. 1 has 
a depth below the teeth of 1.5 inches, No. 
2, one inch and No. 3, 0.5 inch. 

But little change was found in the core 
loss for different numbers of poles, for 
the same magnetic density and frequency, 
so far as the smooth cores are concerned. 
The result for eight poles differs from that 
for the other three, probably due to the 
fact that it was impossible to obtain as 
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high magnetic densities with these poles 
as with the others, but the frequencies ob- 
tained were of course somewhat higher. 
However, in the case of the toothed cores, 
as shown in Fig. 4, there is considerable 
variation in the core loss for different sets 
of poles, at the same frequency and den- 
sity. 

a Fig. 5 curve No. 1 is the average of 
four curves, and is a summation of all data 
taken on the cores having smooth periphery. 
Curve No. 2 in the same figure is a simi- 





Fie. 5. AVERAGE CURVES SHOWING RELATION 
BETWEEN CoRE Loss AND FrLux DENSITY 
AND FREQUENCY. 


lar deduction from all the data on the 
slotted cores. The increase in the loss of 
energy due to the slotting of the core is 
plainly set out, as shown by the differ- 
ence of the values of the abscisse of the 
curves 1 and 2. Curve No. 3 is a final 
average of the result from all the smooth 
and all the toothed cores and is the result 
of some 12,000 observations. 

Curve No. 1, Fig. 6, is the mean re- 
sult of all the toothed cores tested under 
a pair of laminated poles, while curve No. 








Fic. 6.—AVERAGE CURVES SHOWING EFFECT 
OF LAMINATED PoLEs on Losses OF TOOTHED 
CorREs. 


2 in the same figure is the result of tests 
cf the same cores under a pair of solid 
poles; the difference in the abscisse of 
these two curves denoting the reduction 
cf the eddy current loss in the poles due 
to lamination of the same. In building 
up the laminated poles, no effort was made 
to produce a laminated pole in any way 
superior to those obtained in commercial 
practice. After the poles were built up, 


they were faced inside and out, in the 
lathe; and the tests conducted on the poles 
just as they came from the lathe, no at- 
tempt being made to remove the effects 
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of the tool in forcing the plates together. 
It will be noted in curve No. 1, Fig. 
16, that the toothed cores and laminated 
poles check fairly closely with curve No. 
3 of Fig. 5, which is the average of the 
smooth and toothed cores under solid 
poles, and also that the difference between 
curves 2 and 3, Fig. 5, is very nearly 
equal to the difference between the curves 
in Fig. 6. This being the case we should 
expect curve No. 1, Fig. 5, to be repre- 
sentative for smooth cores under either 
solid or laminated poles; curve No. 3 for 
toothed cores with laminated poles, and 
curve No. 2 for toothed cores and solid 
poles. The broken curve, Fig. 5, is from 
the core loss tests of a large number of 
machines having, in the majority of cases, 
toothed cores and solid cast poles. Since 
these machines were built and tested by 
the manufacturing company which fur- 
nished the material for the cores which 
were the subject of these investigations, 
the last conclusion at least seems justifi- 
able. 
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Heating and Ventilating Equipment 
for the Shops and Offices of the 
Pennsylvania Steel Company, 
at Steelton, Pa. 

The Pennsylvania Steel Company has 
recently erected at Steelton, Pa., a large 
shop and an office building for its bridge 
and construction department. The plan 
of heating apparatus and the first floor 
of the office building is shown in the ac- 
companying drawings. 

The fan and heater or “hot-blast” sys- 
tem of heating and ventilating has been 
adopted in these buildings. In this sys- 
tem the steam piping is concentrated in a 
compact heater, which is enclosed by a 
steel housing. Due to the greater velocity 
of the air over the pipes of the heater, 
much less length of pipe is required than 
if the piping were scattered throughout 
the shop and all dangers from freezing 
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Dedication of an Engineering Build- 
ing at the Iowa State College. 
On Friday, May 22, the new engineer- 

ing building of the Iowa State College 

was formally dedicated with impressive 
ceremonies. This is a handsome four- 
story building which will afford excellent 
accommodations for the various engineer- 
ing departments. During the services an 
address was made by Dr. R. H. Thurston, 
director of Sibley College, Cornell Uni- 
versity, upon “Functions of Technical 

Science in Education.” Dr. Thurston 

spoke of the value of scientific education, 

both as a training and as a preparation 
for the study of applied science, and em- 
phasized the need for thoroughness in this 

work. He then discussed the value of a 

technical education, showing the great 

need there is in this country for thoroughly 
trained, competent young men. 

Addresses were also made bv Mr. W. 
Clyde Jones, of Chicago, upon “The Engi- 
neers,” and by Mr. J. M. Rigg, of Toledo, 
Ohio, upon “The Making of an Engi- 
neer.” 


and bursting of pipes, setting fire to wood- 
work, ete., are of course eliminated. Air 
taken either from the shop or from out of 
doors is forced through the heater by a 
fan and is then carried to various points 
about the shop by a system of galvanized 
iron piping. The exhaust from the fan 
engine is condensed in a section of the 
heater arranged for that purpose, and 
there is, therefore, no loss of steam due to 
the engine. 

The distribution of the heated air in 
the shop is a very important question and 
requires for its proper solution great care 
and long experience in this class of work. 
The hot air should be so delivered that 
there is no perceptible draft upon the 
workmen, but at the same time the out- 
lets should be placed at short intervals 
apart and directed toward the floor, since 
that is where the heat is wanted. Ry 
this means it has been found possible, as 
in the works of the New York Shipbuild- 
ing Company, at Camden, N. J., to keep 
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a zone of nine or ten feet in height com- 
fortably warm, while the space over- 
head is in comparatively free communi- 
cation with the outside air. 

In the bridge and construction shops of 
the Pennsylvania Steel Company there 
are eight fan and heater equipments, con- 
sisting each of a steam-coil heater in con- 
nection with a steam engine-driven exhaust 
wheel. The heaters, with the remainder 
of the equipment, were furnished by the 
B. F. Sturtevant Company, and are built 
on that company’s patent, corrugated, 
cast-iron sectional bases, with one-inch 
steam pipes set staggered and at the 
proper distance on centres to obtain the 
highest efficiency from the heating sur- 
faces without restricting the passage ‘of 
the air. The sections rest on heavy 
wrought-iron bases with ample provision 
for contraction and expansion. The fans 
are enclosed in three-quarter, steel-plate 
housings, the lower part of the fan scroll 
being underground and forming a part 
of the foundation. They are driven by 
direct-connected, horizontal, side-crank 
engines. A system of galvanized-iron 
pipe distributes the air throughout the 
buildings, the air being discharged 
through branch drop-connections having 
outlets near the floor. The ducts are of 
large size with bends of long radius to re- 
duce the frictional losses to a minimum. 
Each drop pipe is fitted with a butterfly 
damper with a counterweight for holding 
the same open or closed, as may be de- 
sired. ‘The entire apparatus is of suffi- 
cient capacity to heat the buildings to 
sixty-five degrees Fahrenheit in zero 
weather. In the case of the receiving- 
shed this applies only to a section fifty 
feet in width in the middle of the build- 
ing, but extending its whole length. 
Under the conditions of the contract the 
heater must take all the fresh air from 
out of doors. However, as the number of 
occupants in the building are few com- 
pared with the cubic contents, it will be 
found perfectly feasible and more eco- 
nomical to return a certain portion of the 
air from the buildings, and the appara- 
tus is so arranged that this can be done. 
The apparatus is capable of changing the 
air in all the buildings every twenty-five 
minutes, and in the paint shops, every 
twenty minutes. 

The office building in connection with 
this department, as noted above, is heated 
by the same method, the apparatus being 
designed to furnish 21,430 cubic feet of 
air per minute which is discharged into 
rooms having a total capacity of 289,763 
cubic feet, thus providing for a complete 
change of air about every fifteen minutes. 
The fan of the office building heating 
plant is not driven by a steam engine, as 
in the case of the sets furnished for the 
shop, but is direct-connected to a Sturte- 
vant motor running at 200 revolutions 
per minute. 
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ELECTRICAL MINING NOTES. 


ELECTRICAL DAY AT THE INSTITUTION OF 
MINING ENGINEERS. 


BY SIDNEY F. WALKER. 


The ever-increasing importance of elec- 
tricity in connaction with mining was 
well illustrated at the recent meeting of 
the Institution of Mining Engineers, in 
London, when practically one of the two 
days on which papers were read was de- 
voted to electrical matters. The Insti- 
tution of Mining Engineers, it should be 
mentioned, is really a federation of sev- 
eral institutes, and has only recently as- 
sumed the name by which it is now known. 
Coal is found in Scotland in the basin ex- 
tending across from the Firth to the Clyde; 
in the north of England in the basin 
extending across from the Tyne to the 
Solway; further south in the great Mid- 
land basin which extends from Lincoln- 
shire and Northamptonshire to the west 
coast, including the counties of Yorkshire, 
Lancashire, Derbyshire, Nottinghamshire, 
Staffordshire, Leciestershire, Warwick- 
shire, Cheshire and North Wales; further 
south again, thera is the great South 
Wales coal basin, pricipally confined to 
Glamorganshire and Monmouthshire, the 
Forest of Dean coal basin, and the Somer- 
setshire. The last two are very small. 
Each of the coal basins, however, has had 
its own mining institute, and the great 
Midland coal basin has nine. All of these 
have been federated for some years now, 
under the leadership of the north of Eng- 
land institute, the parent of mining in- 
stitutes in that country, except the Man- 
chester Geological Society and the South 
Wales institute. The several institutes 
maintain their own individuality, much 
as do the several states of the American 
Union. They hold their own meetings, 
so many times a year, in their own centres, 
and any member of any of the institutes 
in the federation is at liberty to attend 
any of the meetings of the different in- 
stitutes. 

All papers read before each individual 
institute are open for discussion at every 
institute of the federation, and they are all 
printed by the central body. Twice, and 
sometimes three times a year, the feder- 
ation meets as a whole. One meeting is 
always in London, and this is the most 
important meeting of the year. Another 
meeting is held in some important mining 
centre. The second meeting this year will 
be in Nottingham. 

The electrical papers presented to the 
institute included one on pneumatic and 
electric locomotives in coal mines, one on 
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electric plant failures, one on electric 
driving of winding gears, and one on elec- 
tric power distribution by continuous cur- 
rent in North Wales. A paper on elec- 
trie coal-cutting, which was to be pre- 
sented, was withdrawn as the owners of 
the colliery where the experience had been 
had had doubts of the wisdom of publish- 
ing a table included. It was very amusing 
and instructive to find that, though the 
subject of coal-cutting by electricity was 
barred from discussion, nearly every mem- 
ber who took part in the discussion re- 
ferred to coal-cutting. The recent Home 
Office enquiry has opened men’s minds 
very much. At any rate it has made them 
think upon the matter, and they were 
unable to keep off the burning question, 
“Ts coal-cutting by electricity danger- 
ous ?” 

The paper on locomotives was a 
résumé of the practice in America. The 
writer of the paper, who was employed 
by the Colliery Guardian to go through 
some of the collieries in America, and 
report on the coal-cutting as it was car- 
ried out there, and whose articles formed 
a corollary to those of the present writer 
on the same subject with reference to 
British collieries, saw a good many 
things in America that are not to be seen 
in England. They have no electric loco- 
motives in that country, though they have 
them on the Continent. But in Amer- 
ican mines they are almost the rule. 
In fact, in a large number of American 
collieries it appears to be merely a ques- 
tion whether a compressed air locomotive 
or an electric locomotive shall be em- 
ployed. 

The subject of this paper was a com- 
parison between compressed air and 
electric locomotives as used in American 
mines. The author described his expe- 
rience when traveling in some of the 
mines in America—lying on the top 
of a truck running into the mine at a 
pretty high speed with a live trolley wire 
at 500 volts within a few inches of 
his head—as exhilarating. At a meet- 
ing of the institute last year this writer 
explained that, from his experience in 
America, if a man could not look after 
himself under the conditions ruling in 
coal mines, operators in the United 
States had no use for him. He also in 
his paper explained that air was com- 
pressed to a pressure of 1,000 pounds per 
square inch, transported into the mine, 
and there reduced in pressure to about 
sevdnty pounds, at which it was used 
for driving the coal-cutting machines 
and other apparatus, and to 140 pounds 
for locomotives. According to his ac 




















August 1, 1903 


count the compressed air locomotives 
were very much more cumbersome than 
the electric locomotives, a thirteen-ton 
compressed air locomotive having over- 
all dimensions of five feet three inches 
high by six feet wide and sixteen feet long, 
with a drawbar pull of 4,500 pounds, 
while an electric locomotive of thirteen 
tons, with a drawbar pull of 4,300 pounds, 
was only three feet high, four feet eight 
inches wide and twelve feet six inches 
long. It will be noticed that it is prin- 
cipally in the dimensions that the elec- 
tric locomotives have the advantage, not 
in weight. The electric locomotives re- 
ferred to would be those taking current 
from the trolley wire. It should also be 
remembered that American coal mines 
are all shallow at present, and therefore, 
drifts or levels running into the coal 
from the surface are easily arranged, and 
in these locomotives are also dasily 
worked, if other conditions are favorable. 
The fact that the mines are shallow also 
implies that gas is not usually present, and 
therefore electric locomotives, with naked 
trolley wires and the sparks they entail, 
would usually be safe. As the coal seams 
deepen, below the surface, the gas usually 
increases, approximately in proportion to 
the depth. The writer of the paper on 
locomotives mentioned that he had seen 
a man get a shock from a trolley wire at 
250 volts, which appeared to daze him, 
but nothing more. 

In the discussion on this paper it was 
pointed out that compressed air loco- 
motives were used in the north of Eng- 
land for some time some years ago. The 
present writer remembers them in ‘the 
collieries owned by the Earl of Durham. 
They were made by the Grange Iron Com- 
pany, and, he believes, worked at a press- 
ure of 300 pounds per square inch. As 
the speaker who mentioned the fact at the 
mining institute pointed out, one great 
difficulty with locomotives underground, 
at the present time, is the fact that the 
roads are so low. The best seams, in many 
of the mining districts, are worked out, 
and those that are being worked are from 
two feet upward in thickness. In some 
cases even seams of eighteen inches in 
thickness are being worked with coal-cut- 
ting machines. In Somersetshire seams of 
even one foot and less are worked. As 
far as possible, the thickness of the seam 
is made the height of the road along which 
coal and men have to go, as any addition 
in height adds to the cost of getting the 
coal. Height is always added in the north 
of England collieries, though not always 
in the Midland counties’ collieries, but 
the height made is as low as possible, and 
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usually not sufficient to allow of working 
compressed air locomotives, with the 
monkeys on their backs and the receivers 
of compressed air which it is necessary 
for them to carry. The author of the 
paper appeared to think that considerable 
loss was incurred by compressing air to 
1,000 pounds per square inch, and re- 
ducing it down to seventy pounds for 
coal-cutting machines. Really, however, 
the question has not been studied fully 
on this side. Writers and speakers glibly 
say that you generate heat by air com- 
pression which is lost, and that this heat 
is greater as the pressure is greater, but 
they forget that the quantity of air to be 
transmitted and to be compressed is less 
with high pressures than with low press- 
ures. Thus, if you compress air to 50 
pounds per square inch you generate a 
certain quantity of heat, which is lost. 
If you compress to 1,000 pounds per 
square inch you generate, approximately, 
twenty times the amount of heat, but the 
air which is so compressed will do the 
same work as twenty times the air com- 
pressed to fifty pounds per square inch. 
There is an additional loss in using higher 
pressures, as there always is, but this is 
more than made up for by the decreased 
losses in transmitting the air, provided 
that leakage is guarded against. The great 
losses which take place with compressed 
air are from leakage. An attempt was 
made to find out from the writer of this 
paper what precautions were taken in the 
United States coal mines to prevent leak- 
age with air compressed to 1,000 pounds 
per square inch, but he had not observed. 
With air pipes laid in coal mines, the 
joints break, and the pipes themselves are 
apt to break, owing to the heaving of the 
roadways of the mine, and it is evident 
that the leakage must be greater with 
higher pressures. 

A large portion of the discussion upon 
this paper, and upon subsequent papers, 
turned upon the question whether three- 
phase apparatus or continuous current 
apparatus was best for collieries. As 
usual, there were advocates of each, who 
could see nothing good in the other. 
Professor Silvanus Thompson, in his evi- 
dence before the committee which has 
been sitting at the Home Office, when 
he was asked by the chairman of the com- 
mittee whether he would prohibit the use 
of three-phase currents in coal mines, re- 
plied, that, if anything, he would rather 
put it the other way, and forbid the use 
of continuous currents. The electrical 
papers reported that he advocated the 
prohibition of continuous currents, and 
this was quoted by a speaker at the meet- 
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ing of the mining institution who was 
strongly bitten with the three-phase idea. 
The fact is, as the present writer pointed 
out to the meeting, each case must be de- 
cided on its merits. There will be cases 
where three-phase is the best, as where 
large distances have to be worked 
over, and there will be other cases 
where continuous currents are best, and 
there will be many cases where either 
will be suitable, each will be economica! 
or the reverse, according to the specia! 
conditions ruling, and often according to 
the men who have the designing and the 
carrying out of the work. This is only 
another instance of the well-known fact 
that there are always at least two methods 
of solving every engineering problem. 
At the moment, in mining circies in the 
United Kingdom, the burning question is 
continuous current vs. three-phase cur- 
rent, but if mining men were to go into 
electrical circles they would find an 


equally burning question between the two 
and the three-phase men. A somewhat 
unpleasant incident occurred in connec- 
tion with the discussion on the paper on 
mining locomotives. It has often occurred 


. before, and it illustrates rather forcibly 


why invention goes ahead in America 
and Germany faster than in the United 
Kingdom. An able man, a skilled mining 
engineer and a man who commands the 
respect of all who know him, a man who 
also is one of his Majesty’s most trusted 
mines inspectors, after the discussion on 
the locomotive paper had gone on for some 
time, arose and said that when electrical 
engineers had made up their minds which 
was the best system, three-phase or con- 
tinuous current, mining engineers would 
lcok into the matter. 

Looked at from an impartial business 
point of view, the speech reported above, 
as made by one of H. M. principal mines 
inspectors, was singularly silly. Colliery 
owners and colliery managers have not 
the slightest intention of waiting till elec- 
trical engineers have made up their minds, 
and can not afford to do so. Coal-getting, 
like everything else, is a commercial opera- 
tion, and if the owner of a colliery, say 
in Derbyshire, is getting his coal out at 
a less cost than his neighbors by the aid 
of electricity, his neighbors must follow 
suit or see their trade go to others. At 
the dinner which, as usual, took place on 
the night of the first day’s meeting, the 
present writer chaffed the colliery mana- 
gers of his acquaintance on these lines. 
“Have you colliery men arrived at the 
proper method of working all your coal, 
have you decided which is the best coal?” 
he asked. The reply to the latter was, of 
course, the coal produced by the pit which 
each individual colliery manager bossed 
was the best. But there is as much di- 
versity among mining engineers about the 
methods of working coal, and more, as 
between electrical engineers about the dif- 
ferent methods of delivering electrical 
energy. 
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NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 





NOTE CLXVII—ON LARGE INSTEAD OF SMALL 
RADIANT AREAS IN X-LIGHT TUBES 
EMPLOYED IN THERAPEUTICS. 


In note clxvi I explained a new prin- 
ciple in the therapeutic application of 
X-light, namely, the use of tubes with 
diffused sources of X-light. I obtained 
a diffused source of X-light by making 
the cathode stream spread, instead of 
bringing it to a focus, as in all tubes pre- 
viously used in therapeutics. Conse- 
quently the subatoms of the cathode 
stream struck the glass walls of the tube 
over a large area. As X-light arises 
wherever the cathode stream particles 
strike with force, the source of X-light 
was a large surface instead of a spot about 
two millimetres in diameter, as in focus 
In the present note the impor- 
tance of this principle in ether thera- 
peutics will be shown. In earlier papers 
the principle to be followed in using 
X-light in therapeutics stated, 
namely, when we wish to affect the super- 
ficial tissues most strongly we should use 
X-light from a tube of low resistance, be- 
cause the X-light from such a tube is 
most absorbed by the tissues, placing the 
source of X-light near the surface to be 
treated. For treating deeper tissues we 
should use the X-light from a tube of 
higher resistance, because this form of 
X-light is less absorbed by the superficial 
tissues, placing the source of X-light 
so far away that the intensity of the 
radiation where it enters the body shall 
not be measurably stronger than when it 
has reached the deeper tissues we desire 
to treat. These principles have now been 
accepted by a number of physicians who 
are using X-light in therapeutics. They 
are mentioned again to make clear the 
ideas on which the tubes to be described 
are designed. One other statement made 
in the paper mentioned needs to be con- 
sidered. 

It was shown that within the limits of 
the experiments the action of the X-light 
on the tissues diminished like the photo- 
graphic intensity as the square of the dis- 
tance. Beforehand one would have ex- 
pected this, but it could not have been 
accepted as a guide in therapeutics until 
tested on animals. Therefore the ex- 
periments reported were made, thus fur- 
nishing a safe rule to follow in using 
X-light in therapeutics. 

If a tube is placed with the target (the 
source of X-light) ten centimetres from 
the skin, the diseased area we desire to 
treat being ten centimetres below the sur- 


tubes. 


Was 


ELECTRICAL REVIEW 


face, then the superficial tissues will be 
exposed to a radiation about four times as 
intense as the tissue we desire to treat; 
with the result that the diseased tissue 
can not be exposed the proper length of 
time, for the skin will be destroyed. If 
the tube had been placed at 200 centi- 
metres from the skin the intensity of the 
radiation falling on the skin would have 
been but slightly more powerful than that 
reaching the tissues below, provided the 
radiation was from a high-resistance tube. 
Therefore the treatments could have been 
longer and more effective, for the risk of 
burning the superficial tissues need not 
have been considered. On the other 
hand, if we wish to treat diseases of the 
skin, and place the tube far away, we 
expose the underlying tissue to a radia- 
tion of practically the same strength as 
the skin, obviously not a scientific pro- 
cedure. Therefore the correct method in 
treating a disease of the skin or superfi- 
cial tissues is to have the target (the 
source of X-light) as near the skin as 
possible. One of the arguments that has 
been brought forward for considering 
ultra-violet light superior to X-light in 
some affections of the skin and superficial 
tissues has been that the action of the 
former being limited to the surface, or 
near it, the underlying tissues are not so 
likely to be injured. With the forms of 
tube in general use (focus tubes) it is 
impossible to bring the source of light 
(which is in the middle of the tube) near 
the skin, as the tubes have a diameter of 
about sixteen centimetres. If the tubes 
were brought in contact with the skin the 
source of light would still be eight centi- 
metres away. Even this distance is less 
than recommended in the _ text-books. 
For example, Williams in “Reentgen Rays 
in Medicine and Surgery” says: “In cases 
of new growths the tube should be brought 
within fifteen or twenty centimetres of 
the part, in skin diseases the distance 
should be greater.” Pusey in “The 
Reentgen Rays in Therapeutics and Diag- 
nosis” says: “The distance at which I 
place my tube is, as I have said, fifteen 
to five centimetres from the surface.” 
Add to these measures six or eight centi- 
metres to get the distance of the source 
of X-light from the skin. I have selected 
these two books not because the ideas ad- 
vanced differ from those of others, but 
because they may be supposed to be repre- 
sentative, for one book is now in a third 
edition, showing it has become a stand- 
ard, while the other, from its excellent 
quality, seems likely to become one. Let 
us take twenty centimetres then as a fair 
average of the distance now used between 
the source of X-light and the skin in 
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therapeutics. Is it not obvious that both 
the form of tube and the method of use 
can be improved upon, for with the source 
of X-light at this distance, when we treat 
a disease of the skin, we subject the un- 
derlying healthy tissues to an unneces- 
sarily strong radiation. A tissue at a 
depth of a centimetre has practically as 
strong a radiation shining on it as the 
skin, taking no account of the light lost 
in absorption by the upper layers, which 
is considerable however. 

We should in treating diseases of the 
skin and superficial tissues desire to bring 
the source of X-light as nearly in con- 
tact with the skin as possible and also 
have the radiant area large. For example, 
suppose we had a tube of such shape that 
the source of X-light could be brought 
within one millimetre of the skin when 
we wished to treat a skin disease. It is 
obvious that the tissues one centimetre 
below the surface would be subjected to 
X-light whose intensity would not be 
more than one-hundredth of that striking 
the skin. Certainly a better plan than 
the one first mentioned. I do not figure 
tubes enabling this to be done for the rea- 
son given in note clxvi, where the prin- 
ciples for producing a diffused source of 
X-light almost in contact with the skin 
were mentioned. It may, however, be well 
to speak of two general forms which are 
valuable. Cylindrical tubes, with the end 
opposite the cathode made flat, and fun- 
nel-shaped tubes, with the wide end of 
the funnel opposite the cathode and flat, 
for treating large areas. In these tubes 
the flat ends received the impact of the 
cathode stream particles over their whole 
surface, X-light in consequence arising 
from the whole area. It is well to cover 
the flat ends with thin aluminum foil to 
act as an anode and yet allow the X-light 
to pass through it. In all cases we 
should remember that X-light spreads as 
a spherical wave from every surface 
struck by a cathode stream particle, and 
therefore all X-light tubes of every kind 
should be enclosed in non-radiable cases. 
The cases used about such tubes as I have 
recommended for skin diseases should 
have handles to enable the tubes to be 
readily held in the hand and applied to 
the diseased area, or moved about over i: 
when it is too large to be covered by the 
end of the tube. Such tubes may have 
broad targets of aluminum within the 
glass or the glass wall itself may be the 
target, the outer surface being coated op- 
posite the cathode with aluminum foil, 
and connected with the position termina! 
of the generator; for Lodge and Rowland 
showed that a target which was an anode 
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was more efficient. I gave the reason in 
note Ixvi, October 25, 1899. Also in de- 
signing such tubes the experiments de- 
tailed in notes xv and cii, should be re- 
membered as they showed, contrary to the 
statement of Crookes, that the position 
of the anode did to some extent deter- 
mine the direction of the cathode stream 
in high vacua. For example, in design- 
ing a tube, if the anode is placed in a side 
arm, the cathode stream being sent di- 
rectly forward past this arm to the other 
end of the tube, the anode will tend to 
deflect the stream and to retard it when 
it has gone beyond the side arm. This 
will make the cathode stream particles 
when they strike the glass less efficient 
sources of X-light, for their velocity of 
impact will be reduced. Consult note 
xviii, June 26, 1898. On the other hand, 
if this part of the glass is made an anode 
the efficiency of the tube is increased. 
When it is desired to cool the end of the 
tube in contact with the skin the method 
illustrated in note xli is a good one. A 
sheet of thin soft rubber may be tied over 
the flat end of the tube and stagnant or 
circulating water kept between it and the 
tube. 

In determining how to use X-light in 
treating diseases which are to be reached 
by allowing the light to enter through 
some of the body cavities, like the mouth 
or rectum, we should consider how far 
below the surface of the membrane of the 
cavity the diseased tissue lies. If we 
wished to treat a superficial disease of the 
membrane of the cavity of the mouth, for 
example, we should use one of my dif- 
fused radiant area tubes in which the 
glass wall of the tube is the source of 
X-light, as in this way the source can be 
brought almost into contact with the dis- 
eased tissue, the distance may not be more 
than two millimetres. If, on the other 
hand, we wished to use the cavity as a 
way of approach to deeper seated tissues 
such a course would be unscientific for 
the reasons: given; namely, the strength 
of the X-light on the healthy surface tis- 
sues of the cavity would be out of all pro- 
portion to that shining on the diseased 
tissue which we desire to affect. In such 
a case we should use the X-light con- 
centrators and reflectors described in 
notes exliv and clvi, for with these the 
source of X-light may be far away, there- 
fore the healthy tissues will be subjected 
to a radiation but little stronger than the 
diseased ones. I close this note with a 
few more axioms. 

In using X-light in therapeutics its 
wave-length should be such as will cause 
it to be absorbed by the diseased tissue. 
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The denser the tissue the shorter the 
waves may be—important in treating dis- 
eases of the bones without injury to the 
overlying tissues. 

In using X-light in therapeutics the 
waves should be as long as can be em- 
ployed without injury to the overlying 
tissues—such waves are mostly absorbed. 

In using X-light in therapeutics the 
distance of its source from the surface of 
the body through which the X-light en- 
ters should vary directly with the dis- 
tance of the diseased tissue below that 
surface—the nearer the disease to the sur- 
face the nearer the source of X-light. 

In using X-light in therapeutics the 
distance of the diseased tissue below the 
surface of the body through which the 
X-light enters should determine the form 
of vacuum tube to be employed—the nearer 
the diseased tissue to the surface through 
which X-light enters, the nearer the 
source of X-light should be to the wall of 
the tube. 


NOTE CLXVIII—ON TREATING TWO PA- 
TIENTS AT THE SAME TIME WITH THE 
SAME X-LIGHT TUBE. 


In hospital work the number of patients 
who desire to be treated by X-light is 
greater than can be served. I, therefore, 
call attention to the use of a special form 
of ttbe which was illustrated in Figs. 58 
and 60, note lxv, September 20, 1899. 
This tube was a modification of one illus- 
trated in note xvii, Fig. 2, January 12, 
1898. The principle on which they were 
constructed was to send one of the cathode 
discharges from an alternating current 
against the back of the target, thus throw- 
ing the X-light arising from its impact 
out of the field to prevent injury to the 
definition. But the tube is useful in 
therapeutics as one patient can be placed 
on one side of the tube and another on 
the opposite, each receiving the X-light, 
one from the back, the other from the 
face of the target. The tube must be in 
one of my non-radiable tube-holders which 
must be provided with two (instead of 
one) diaphragm plates with adjustable 
openings. For these simple therapeutic 
purposes a less expensive tube-stand and 
diaphragm can be employed. The tube- 
box should be attached on the under side 
to an upright post sliding within a verti- 
cal tube to permit of adjusting the height 
of the source of X-light and allowing ro- 
tation in a horizontal plane. These two 
movements are all that are required in 
using such a tube in therapeutics, for only 
the more accessible diseased areas should 
be treated with this form of apparatus. 
As in therapeutics, the X-light need not 
arise from a small radiant area, the sur- 
face of the target may be prevented from 
melting without using the cooled target 
shown in the figures mentioned, by making 
the cathodes of such shape that the cathode 
streams are not brought to a focus on 
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the target, but are caused to strike it over 
a large area, the surface of the platinum 
being made larger. A simple form of ap- 
paratus may be used for exciting these 
tubes, namely, one of my variable po- 
tential coils, excited by a current from an 
alternating dynamo without an _inter- 
rupter.1 This form of apparatus requires 
little attention and is satisfactory for 
some therapeutic work in hospitals where 
apparatus should be simple and cheap to 
enable many patients to be treated. One 
dynamo can be used for a number of coils. 
—_ 
Wireless Telegraphy for Automatic 
Fire-Alarm Stations. 

To THE EDITOR OF THE ELECTRICAL REVIEW: 

I call your attention to an application 
of wireless telegraphy which, although 
modest, can, I believe, be of service. It 
is intended to inform automatically and 





























DIAGRAM OF WIRELESS FIRE-ALARM CIRCUIT. 


instantaneously, without wires, fire-alarm 
stations of dangerous rises in temperature 
which may occur in buildings equipped 
with the apparatus. 

The arrangement consists of a mer- 
cury thermometer, into which are inserted 
two contacts of platinum, one in the bulb 
and the other in the tube. These con- 
tacts are in the circuit of the ordinary 
wireless telegraphic apparatus. The con- 
tact in the tube is placed at the height 
of the critical temperature. The trans- 
mitter, consisting of a special toothed 
wheel, sends automatically the location 
of the street and the number of the 
threatened building. 

At normal temperatures the column of 
mercury does not complete the circuit in 
the tube, and the apparatus is quiet. If the 
temperature attains a dangerous point the 
column of mercury touches the contact in 
the tube, and the circuit is closed. The 
transmitter sends automatically the neces- 
sary indications to the fire engine house. 
In virtue of the promptitude with which 
these alarms are sent, this apparatus, it 
seems to me, will make it possible to avoid 
or greatly reduce fires. 

EMILE GUARINT. 

Brussels, July 5. 





1 Consult note clxix, 
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Electrical Patents. 


Perhaps the simplest rheostat yet pro- 
duced has been invented by Mr. William 
C. Yates, of Schenectady, N. Y., the 
patent thereon being owned by the Gen- 
eral Electric Company, of New York. 
The invention relates to a device for 
regulating the flow of current in any elec- 
tric circuit in which it may be introduced 
by gradually cutting in and out a resist- 
ance coil which consists of numerous 
turns of wire partially embedded in in- 
sulating material, but exposed along the 
path of a switch-arm. By having the 
switch-arm move directly over the coils of 
the resistance wire contact-blocks con- 
nected to the wire at intervals are done 
away with, and this enables one to in- 
crease or diminish the resistance by very 
small steps. In fact, movement of the 
switch-arm can be made so slight that 
only one turn of the coil is cut into or 
out of the circuit, thereby increasing or 
diminishing the resistance of the circuit 
by only the resistance in one convolution 
of the wire. On the other hand, the switch 
can be moved over the whole length of the 
coil and thus connect into the circuit the 
entire length of the resistance wire. In 
carrying out the invention there is pro- 
vided an electrical conductor in the form 
of a coil which is laid in a groove in a 
block of slate or other fireproof insulator, 
so that a side of the coil extends slightly 
above the face of the insulating block. 
- The grooves are then filled, thus partially 
embedding the coil by pouring in such in- 
sulation as cement or any other insulating 
material which can be introduced in a 
fluid or plastic condition and which will 
harden and become solid either naturally 
or by the application of heat. Portland 
cement or a mixture containing the same 
is employed for this purpose, not only 
because it can be used in a plastic state 
and afterward hardened, but also because 
it is capable of withstanding a consider- 
able degree of heat. Thus the embedding 
substance insulates the portion of each 
turn of the resistance wire below its sur- 
face from the next turn and holds the 
exposed portions rigidly and a sufficient 
distance apart to prevent accidental cross- 
connection, and, further, it absorbs much 
of the heat from the surface of the elec- 
trical conductor, thereby enabling it to 
carry a much greater current than it 
would be capable of were it not so em- 
bedded. The sides of the groove in the 
insulating block are undercut so as to 
make the cement more secure in the 
groove. A switch-arm is mounted to move 
over the exposed portion of the coil and 
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make electrical contact therewith. In 
order to increase the range of the rheostat 
it is convenient to provide two parallel 
or concentric coils of wire, each embedded 
in insulating material, and a switch carry- 
ing a bridging contact making contact 
with the exposed portions of the two coils. 





























SIMPLE TYPE OF RHEOSTAT. 


Thus any movement of the switch in- 
creases or diminishes the length of that 
portion of each of the two coils that is 
connected in the circuit, thereby giving 
the rheostat double the range it would 
have if only one coil were used. 

New dynamo-electric machinery has 
been devised by Messrs. Henry Leitner, 
of Woking, and Richard N. Lucas, of 
London, England, who have obtained a 
patent on the same in this country. This 
invention relates to improvements in 
dynamo-electric machinery of the kind 
wherein the voltage at the terminals is 
kept constant by the employment of a 
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DyNAMO-ELECTRIC MACHINERY. 


secondary dynamo, which generates a 
counter-excitation current through the 
field of the main dynamo or a counter- 
electromotive force as the speed of the 
main dynamo increases. Now in some 
such machinery there is a possibility of 
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the secondary dynamo developing at high 
speeds so high a voltage as to endanger 
its burning out. According to the present 
invention this danger is obviated by the 
employment of an additional series wind- 
ing in the field of a secondary dynamo. 
Furthermore, in such arrangements, 
where the secondary or demagnetizing 
dynamo does not supply any actual cur- 
rent, but merely produces an opposing 
electromotive force, the characteristic of 
the dynamo is nearly a straight line, 
owing to the absence of armature re- 
action. In practice it is necessary that 
the characteristic of the demagnetizing 
dynamo should be more or less a droop- 
ing curve, and to effect this, according 
to this invention, a double armature is 
employed from which current can be 
taken through a resistance adapted to be 
adjusted as required, thereby introducing 
armature reaction and causing the char- 
acteristic to assume the required form. 
A Russian chemist, Professor Emanuel 
Goldberg, of Moscow, Russia, has patented 
in this country a new process of electro- 
lytically coating iron with zinc. The in- 
vention relates to an improved process 
for electrolytically coating iron with zinc, 
the improvement consisting in adding to 
the electrolyte used an organic compound 
containing nitrogen. There is much dif- 
ficulty in electrolytically coating iron with 
zinc, as the metal coating obtained’ in 
this manner either is apt to be deposited 
in a form which is not white or adheres 
badly to the surface to be electroplated. 
By the present invention, however, a pure 
white coating of zinc which adheres well 
to the surface of the iron is obtained. The 
invention for this purposq congists in 
adding to the electrolyte wherein the iron 
is to be coated a compound containing 
nitrogen bound to an organic radical. 
Suitable compounds are amines, amides, 
cyanides, nitriles, or like compounds, in 
which the nitrogen is attached directly 
or indirectly to an organic radical. The 
pyridine bases have given the best results. 
The process is illustrated by the follow- 
ing example: An electrolytic bath is pre- 
pared by dissolving ten grammes of zinc 
chloride and ten cubic centimetres or 
pyridine in about one litre of water and 
adding enough hydrochloric acid to dis- 
solve the double salt of zinc chloride and 
pyridine which is formed. To separate 
the zine electrolytically from this bath, a 
current not exceeding 0.2 ampere per 
square footi decimetre is required. As 
anode is used in zine and as cathode the 
iron subject to be coated with zine, which 
must be freed from fat and oxide. When 
the concentration of the bath is increased, 
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the maximum current density used may 
be increased. Thus far the inventor has 
not been able accurately to determine the 
chemical reasons for the industrial ad- 
vantages which result from the employ- 
ment of the class of compounds in which 
a nitrogen compound is bound to an or- 
ganic radical. However, it seems that 
when carrying out the process the zinc is 
at an intermediate stage combined with 
the organic compounds, or there is form- 
ed an intermediate double compound of 
zine chloride with an organic base, to 
which is due a more extensive decomposi- 
tion and a more copious separation of 
zine, supplying a zine precipitate, which 
forms a very strong adhering coating. A 
simple experiment will show that when 
coating an object with zinc with a one 
per cent solution of zine chloride and 
employing the current densities which are 
permissible in the art, a black spongy de- 
posit is formed. If, however, one of the 
nitrogen compounds set forth in this de- 
scription is added to the zine salt in ac- 
cordance with the invention, a pure white, 
dense, and, in many cases, even a shin- 
ing and bright deposit of zinc is obtained. 

In synchronizing alternators ordinarily 
but little trouble exists in getting the ma- 
chines in step, inasmuch as when they are 
operated in parallel they have a tendency 
to preserve synchronism or to drop into 
synchronism when nearly in phase, so that 
in general no synchronizing devices are 
required for the machines themselves. In 
the construction, however, of the larger 
units, which are directly coupled each to 
its own engine, some difficulty has been 
experienced with alternators of many 
poles, duc to the lack of uniformity in the 
speed during each revolution, which can 
not be entirely overcome by flywheels. 
With alternators of many poles a very 
small fluctuation in speed may be suffi- 
cient to break the synchronism. For 
example, in certain eighty-pole machines 
a fluctuation of speed of less than one 
per cent is sufficient to break synchronism 
if the position of acceleration of one prime 
mover coincides with the position of re- 
tardation of the other or others. It thus 
becomes necessary in direct-coupled ma- 
chines to synchronize the engines. A de- 
vice suitable for this purpose has been 
patented by Mr. Charles P. Steinmetz, of 
Schenectady, N. Y., and assigned to the 
General Electric Company, of New York. 
The apparatus consists, essentially, of 
two small magnetic devices akin to trans- 
formers. Each of these has cooperating 
with it an arm or body of laminated ma- 
terial carried upon an arm or otherwise 
connected with the engine shaft. The 
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magnetic part of the device consists, es- 
sentially, of a horseshoe magnet having 
upon its yoke a small energizing coil which 
may derive its energy from the exciter 
circuit or from any other convenient 
source. Upon the legs of each of these 
horseshoe magnets are coils in series with 
each other and having no external source 
of energy. Those upon one device are 
wound or connected differentially to those 
upon the other, and in this circuit is 



































SYNCHRONIZING APPARATUS. 


coupled a lamp or other indicating de- 
vice, an incandescent lamp being a very 
convenient form. 

A new electric time switch which is 
within the reach of all storekeepers has 
been patented by Messrs. Ira 8S. Callen- 
der and Edwin F. Callender, of Gales- 
burg, Ill. In their improved structure, an 
ordinary knife switch is employed, the 
blades of which are normally urged to 
open position by means of a bowed spring, 
one end of the spring being attached to 
the base of the switch, the other end be- 
ing secured to the insulating cross-piece 





Exvectric Time SwIitcu. 


connecting the blades. The free terminal 
of the spring, which is attached to the 
cross-piece, has a hook adapted to be en- 
gaged by a trigger fastened to the base 
of the switch beneath the cross-piece and 
having a pivotal movement. The trigger 
is provided with an extension finger to 
which is connected a link that is fastened 
to the winding stem of the alarm of an 
ordinary clock. The operation is as fol- 
lows: 'The alarm is set in the usual man- 
ner at the hour which it is desired that 
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the lamps in circuit with the switch shall 
be extinguished. The switch is closed and 
locked by the trigger. As soon as the alarm 
is set off, the movement of the winding 
stem actuates the trigger through the 
medium of the link, thus releasing the 
switch blades, which are immediately and 
automatically thrown to open position by 
the spring. 

=> 

British Patent Record for the 
Year 1902. 

The twentieth report of the British 
comptroller-general of patents and 
trade marks for the year 1902 contains 
much interesting information. The num- 
ber of applications for patents, both pro- 
visional and complete, shows, on the 
whole, an increase, and the number of 
complete specifications was only slightly 
surpassed by those taken out in 1897. 
About 2.1 per cent of the patents were 
taken out by women. Of the patents 
sealed in 1902, 49.5 per cent were granted 
to persons resident in the United King- 
dom, 2.7 per cent to persons resident in 
British colonies and provinces and 47.8 
per cent to foreigners—Americans ac- 
counting for nearly half of the latter. As 
showing the inventiveness of different 
countries, the following figures are of in- 
terest: One native patent is obtained in 
the United States for every 3,196 of the 
population; in Belgium, one for every 
4,749 ; in Switzerland, one for every 5,152 ; 
in the United Kingdom, one for every 
6,811; in Germany, one for every 8,525, 
and in Austria-Hungary, one for every 
45,720. Patents for electrical appliances 
did not maintain the position they reached 
in 1901. In fact, all except two classes 
have decreased, although not to a great 
extent. These two are “electricity, con- 
ducing,” and “electric telegraphs,” both 
of which have increased slightly. The in- 
ventions relating to wireless telegraphy 
have decreased from thirty-one in the pre- 
ceding year to twenty. In 1902 the devel- 
opment relating to electric traction was 
continued, though not to the same extent 
as in 1901. The principal alterations 
made during the year in foreign and 
colonial legislation with regard to patents 
and trade marks occurred in the follow- 
ing states: Belgium, Bolivia, Denmark, 
France, Honduras, Japan, Netherlands, 
Norway, Spain, Sweden, Tunis, United 
States, Bermuda, British Guiana, Lagos 
and Transvaal. The accommodation pro- 
vided by the new Patent ‘Office building 
in Southampton Buildings is already in- 
adequate for the staff. It is proposed to 
acquire a site for building on the east end 
of the present offices, and notice was given 
in November of the intended application 
to Parliament for an act for the necessary 
compulsory power of purchase. The ex- 
penses of the Patent Office during 1902 
were £114,924 10s. 1d., the receipts being 
£242,285 4s. 94. leaving a surplus of 
£127,360 14s. 8d. 








Electrolytic Manufacture of Vanadium and 
Its Alloys. 

The electrolytic manufacture of vanadi- 
um and its alloys is described briefly in 
this article by M. Gustave Gin. The prin- 
ciple of the process depends upon the con- 
ducting power of the trioxide of vanadium 
and the ease with which the trifluoride 
may be obtained by decomposing trioxide 
of fluorine in the presence of carbon. The 
process is carried out by calcining vanadic 
acid in the presence of -carbon, thus 
forming the trioxide of vanadium. This 
is mixed with a suitable proportion of 
bone-black and pulverized so as to obtain 
a homogeneous plastic mass. The paste 
is ground by heavy steel rollers in a spe- 
cial mortar externally heated, and is then 
forced through dies by hydraulic pressure 
and baked. These electrodes are good con- 
ductors, and can support seven-tenths of 
the current allowable in carbon. The 
anode is formed of a bundle of these rods, 
the cathode is a plate of steel or other 
metal which is to be alloyed with the 
vanadium. The electrolyte is the trioxide 
of fluorine, into which small pieces of 
the metal to be alloyed are introduced 
from time to time. The apparatus must 
be arranged to maintain a high tempera- 
ture. The current density may be from 
two to six amperes per square centimetre. 
The pressure required is eleven to twelve 
volts. To obtain alloys with more than 
twenty-five per cent of vanadium, the 
cathode section should be considerably 
less than that of the anode.—T'ranslated 
and abstracted from l’Industrie Electri- 
aue (Paris), July 10. 

F 
The Electric Tramways of Sydney, Australia. 

The tramway system of Sydney, the 
capital city of New South Wales, dates 
from the early sixties. A horse line was 
laid down, but as the rail was laid above 
the level of the street, the line was soon 
discontinued. In 1879 a line was laid 
down to connect the town with the ter- 
minus of the state railway. This was 
operated entirely by steam for seven 
years. Later a cable line was put in at 
North Sydney, which was so successful 
that another cable line was laid down later 
on. In 1895 it was decided to build an 
electric line. The first section of this was 
opened in 1899, and has operated with 
such success that not only are new lines 
about to be built, but the steam and cable 
tramways are being converted to the trol- 
ley system. There are many hills in the 
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city, some of the grades being as steep as 
eight and one-half per cent. On these 
grades a counterweight system has been 
adopted as a special precaution. A fea- 
ture of the track construction is the adop- 
tion of eighty-pound T-rails, with a pro- 
vision of milled rails and fish-plates, the 
rails being specially butted. The bolts 
make a driving fit. No expansion due to 
temperature rise is possible. Bonding is 
provided by the insertion of a thin sheet 
of copper between the top and bottom 
edges of the fish-plate and the surface of 
the rail. The overhead trolley system is used 
exclusively, with both side-pole, centre- 
pole and span construction. The system 
of distribution is direct-current supply to 
the immediate vicinity of the power- 
house, and high-tension supply by three- 
phase currents to the outlying districts. 
The harbor is crossed by two lengths of 
paper-insulated, lead-covered, double 
steel wire sheathed cables, each 2,700 feet 
long. The power station contains four 
cross-compound condensing horizontal 
engines of 1,250 horse-power each, direct- 
coupled to an 850-kilowatt compound- 
wound railway generator, and three cross- 
compound condensing engines of the 
vertical type, rated at 2,850 horse-power 
each, each direct-coupled to a 1,500-kilo- 
watt three-phase rotating-field alternator 
furnishing current at 6,600 volts, twenty- 
five cycles. The cars are operated both 
singly and in pairs. Special couplers have 
been designed for this purpose, and four- 
moter controllers placed on the cars. 
When heavy traffic demands special ac- 
commodations, a trailer is added to the 
train Abstracted from the Tramway 
and Railway World (London), July 9. 
2 
The Brussels Electric Tramways. 

This is a very complete description by 
MM. E. D’Hoop and J. Pedriali of the 
modern electric railway system of Brus- 
sels. Power is generated at a large central 
station and transmitted at high voltage 
to three substations. The main generating 
station contains four groups of 1,500 kilo- 
volt-amperes each. The engines are hori- 
zontal, tandem-compound, condensing 
double engines, direct-connected to three- 
phase alternators having thirty-two poles 
and generating current at 6,600 volts, 
twenty-five alternations per second. There 
are three exciting groups, two driven by 
induction motors, the third by a small 
steam engine. Parallel with these is a 


battery of accumulators. The switchboard 
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is of the latest high-tension type with oil- 
break switches enclosed in separate brick 
chambers. The boiler room contains twelve 
water-tube boilers with chain grates and 
automatic coal-handling apparatus. The 
three substations contain each five six- 
phase synchronous converters of 200 kilo- 
watts, delivering current at 550 volts. 
Each is furnished with three transformers 
reducing the pressure from 6,600 to 410 
volts, alternating. Each station has a 
motor-generator starting set consisting of 
a direct-current machine driven by a 
6,600-volt induction motor. There is in 
parallel with this starting set a small 
storage battery for furnishing light when 
all of the machinery is shut down.— 
Translated and abstracted from the Bulle- 
tin of the Association des Ingénieurs 
Electriciens (Inege), June 30. 
a 
Induction Machines and a New Type of 
Polyphase Generator. 

This is the second paper on this subject 
by Mr. A. C. Eborall, and in it are taken 
up the methods of winding and connect- 
ing the secondary. Transformers are not 
necessary, except in the case of high volt- 
ages, as the stator windings can be util- 
ized directly for the compounding circuit. 
These fully compounded induction gen- 
erators operate at practically synchronous 
speed, and it is perfectly practicable to 
operate such a station with compensated 
machines alone, provided the frequency 
is set by a small synchronous machine. 
But such a station would not be self- 
regulating unless the wattless component 
of the load had a constant value. How- 
ever, a compounded induction machine in 
the station, in parallel with a number of 
over-compensated generators, will make 
the plant nearly self-regulating with 
varying loads and power-factors. The 
compounded machine sets the frequency 
and automatically takes up the variations 
in the wattless current. In the commer- 
cial form of this generator the rotor has 
a double winding, each phase consisting 
of two separate windings arranged side 
by side in the same slots. The four ends 
of each phase are connected up to form a 
six-branched star to a six-part commu- 
tator. With this arrangement there is no 
sparking, as the self-induction of one star 
is completely neutralized by the mutual 
induction of that parallel to it. Owing to 
the nature of this winding it is not neces- 
sary to short-circuit the commutator, as 
the winding itself performs the same 
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function in an effective way. To avoid 
the complication of more than three 
brushes on the commutator of actual mul- 
tipolar three-phase machines, it is usual 
to cross-connect the segments. Heyland 
has further applied his method to syn- 
chronous generators. The armatures of 
these machines are standard in all re 
spects, and so is the magnet wheel proper. 
This magnet is given a special winding, 
which consists of a number of parallel 
circuits—usually four—connected _ to- 
gether and to a commutator, this commu- 
tator taking the place of the usual ex- 
citer. A six-pole, twenty-kilowatt, fifty- 
cycle machine has a commutator of thirty- 
six parts. The four field windings are 
connected to four consecutive bars of the 
commutator, the bars of which are cross- 
connected as for a six-pole machine. Be- 
tween each set of four bars there are then 
two idle segments. By means of three 
brushes, current from the armature is led 
into this commutator. Although the ma- 
chine has but four segments per pole, the 
actual pulsations in the field strength are 
quite insignificant, due to the damping 
effect of those circuits which are short- 
circuited through the commutator. The 
results of a test on a machine of this kind 
are given. These show that this particu- 
lar machine could be over-compounded 
ten per cent on a load with a power-factor 
of eleven per cent, and about four per cent 
on a non-inductive load, with a fixed ad- 
justment of field-regulating resistance. A 
power station laid out with such machines 
will consequently be made nearly self- 
regulating for constant pressure at the 
receiving end of the transmission line, no 
matter what the magnitude or nature of 
the load may be. A further improvement 
in this machine is the use of the divert- 
ing reactance coil, in place of the divert- 
ing resistance, an idea due to Mr. E. 
Kolben. The advantages of this type of 
machine are the doing away with the ex- 
citer, and the use of standard field and 
armature carcases. Further, the air-gap 
can be reduced considerably, being limited 
only by mechanical considerations. Con- 
sequently, less copper is required on the 
field than for the older type of synchro- 
nous machine.—A bstracted from the Elec- 
trician (London), July 10. 
a 
The Rand Central Electric Works. 

This company’s central power station 
at Brakpan is now the largest at work in 
South Africa. The great difficulties met 
in that country in securing water and coal 
have been overcome by selecting a site 
on the borders of a large dam, and within 
sight of several large collieries. The fre- 
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quent and severe lightning storms of that 
section made special protection against 
this danger necessary. The generating 
plant consists of four 1,000-horse-power, 
triple-expansion, condensing engines, di- 
rect-coupled to four 800-kilowatt, three- 
phase alternators generating electricity at 
a pressure of 800 volts with a frequency 
of fifty cycles per second. The engines 
are frequently called upon to develop 1,200 
horse-power. They take steam at 175 
pounds, and with an average vacuum of 
twenty-five inches the steam consumption 
generally runs no higher than 15.4 pounds 
per horse-power-hour. The switchboard is 
fixed in a recess off the centre of the en- 
gine room. It is fitted with Ferraris in- 
struments. Current enters the board from 
the generators at 800 volts, and from the 
bus-bars passes to the transformer plat- 
forms which are erected at the further 
end of the engine room. Here are in- 
stalled sixteen 200-kilowatt three-phase 
transformers, which raise the pressure 
from 800 volts to 12,000 volts. The press- 
ure on the secondaries varies from 10,- 
000 to 12,000, according to the load. The 
line consists of twenty-eight miles of con- 
ductors running along the veldt to Johan- 
nesburg, and branching off to the various 
mines supplied on the way. The cables 
are three double, bare wires, supported by 
steel poles twenty-eight feet high. A high 
line efficiency is obtained, as the loss due 
to leakage, resistance and in transformers 
is only seven per cent. Each mine is sup- 
plied with a separate transformer station, 
where the pressure is reduced to 120 volts 
for lighting and 250 volts or 500 volts for 
power purposes. The largest consumer is 
the Johannesburg municipality, which 
uses 800 kilowatts. The contract with the 
municipality stipulates that the secondary 
pressure shall be kept within two and one- 
half per cent of 2,000 volts. This regula- 
tion is obtained by two automatic regulat- 
ing transformers. One of these operates 
by changing the transformer ratio; the 
other by changing the power-factor of the 
transformers. The highest maximum load 
is 2,200 kilowatts. The average maximum 
load is 1,600 kilowatts. The cost of gen- 
eration is about three halfpence per 
unit.—Abstracted from the Electrical Re- 
view (London), July 10. 
# 


The Production of Nitric Acid by Electrical 
Discharges. 

In this article M. de Kowalski describes 
a method of forming nitric acid by means 
of the electric arc, which has been de- 
veloped by himself and M. Moscicki. The 
author gives, first, a brief summary of 
the work of previous experimenters and a 
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short explanation of the chemical re- 
actions, but states that he thinks the re- 
actions due to the arc are more complex 
than those usually given. In 1899 he 
noticed that the efficiency of the reaction 
preduced in air was increased consider- 


ably with an increase in the frequency of 
the alternating current used, and his 
work has been conducted along lines to 
make use of this fact. McDougall and 
Howells obtained an output of 33.6 
grammes of nitric acid per kilowatt-hour 
with a current of 0.2 ampere between elec- 
trodes, while the author, with a frequency 
between 5,000 and 6,000 periods per 
second, has obtained an output of 
43.5 grammes per kilowatt-hour with 
the same current intensity. This 
output is considerably increased if 
oxygen be added and the air treated. 
With a current of 0.05 ampere, a 
difference of potential of 50,000 volts 
and a frequency of between 6,000 and 10,- 
000 cycles per second, the maximum out- 
put of fifty-two to fifty-five grammes per 
kilowatt-hour of nitric acid with ordinary 
air was obtained. This output can be 
nearly doubled by adding fifty per cent of 
oxygen. He has obtained an increase of 
about twenty per cent by adding only five 
per cent of oxygen to the air. The neces- 
sary conditions for an industrial process 
are to obtain the greatest output for the 
electrical energy used; to be able to use 
large amounts of power, and to obtain an 
apparatus which will not deteriorate. In 
the method developed by the author and 
M. Moscicki, the discharge of a con- 
denser in an inductive circuit is used to 
give the high frequencies. For this pur- 
pose a twenty-five-kilowatt oil transformer 
is used to supply the high potential. One 
main of this transformer is connected to 
circuits, each containing a spark-gap, a 
condenser and a small inductance. These 
circuits are grouped in threes and con- 
nected through a coil having a relatively 
high inductance to the other lead from 
the transformer. When the condensers 
are charged, they discharge alcrosd the 
gap and set up through the local circuits 
escillating currents. The object of the 
large inductance coil is to prevent these 
oscillations from reacting upon the trans- 
fcrmer. In addition to these circuits a 
compensating coil is connected in parallel 
with the primary of the transformer. A 
special type of condenser has been de- 
veloped for this work. This is constructed 
hy silver-plating the inside and outside 
of suitable glass tubes. The cost of these 
condensers per kilovolt-ampere is about 
fifteen francs ($3). The loss in these 
eondensers from accurate measurements 
was found to not exceed one per cent. 
The electrodes are enclosed in. a stone- 
ware vessel one and one-half metres in 
diameter, those leading directly from one 
jead being attached to an aluminum axle. 
The others are placed radially and insu- 
lated by porcelain. Back of each is an 
opening for the exit of the gases.—T'rans- 
lated and abstracted from the Bulletin de 
la Société Internationale des Electriciens 
(Paris), June, 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Effective Decoration with Incan- 

descent Lights. 

The exhibits made in conjunction with 
the recent convention of the National 
Electrical Contractors’ Association were 
carefully arranged in the Light Guard 
Armory Building. The interior of this 
building was decorated with 5,000 Elb- 
light lamps strung on the graceful curves 
of Elblight cable, which formed a trellis 
over all the main and side aisles between 








a handsome monogram which was out- 
lined by several hundred miniature lamps 
of various colors. An Elblight table was 
also shown. 

An interesting technical exhibit con- 
sisted of three jars in which Elblight 
lamps stuck on Elblight cables were burn- 
ing submerged. The centre jar contained 
an Elblight lamp mounted on a cable, 
which has been burning continuously 
under water for over four months. To 








DECORATIVE LIGHTING AT THE EXHIBIT OF THE NATIONAL ELECTRICAL CONTRACTORS’ 


ASSOCIATION CONVENTION. 


the exhibits. The aisles were also pro- 
fusely decorated with greens. The lamps 
used were American Beauty pink, alter- 
nating with apple green. The outside of 
the armory was festooned with white 
frosted lamps, and across the street swung 
a flag mounted on a flexible Elblight 
cable, into which lamps were stuck so that 
they and the flag followed the undula- 
tions produced by the passing breezes. 

In addition to the interior decorations 
mentioned, the Elblight Company had an 
attractive and unique exhibition in the 
space allotted to it, which is shown in 
the accompanying illustration. The chief 
novelty was the festooned hand rail made 
of silk cable into which varied colored 
lamps were stuck. The cordon thus 
formed was decorated with smilax, and 
the supporting iron posts were surround- 
ed by palms. 

In the back of the space, against the 
wall, hung an iron frame surrounding 
an Elblight board on which the word 
“Elblight” appeared. Under this a sec- 
ond board, four by four, was covered with 
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THE EvsBiicut System. 


the right was a similar lamp burning in 
a saturated solution of sea salt; and to 
the left, a third lamp was burning in a 
fifteen per cent solution of concentrated 
sulphuric acid. These exhibits show the 
water-proof and weather-proof qualities 
of the system, as well as the high grade 
of insulating material employed in the 
manufacture of Elblight material. 

At the close of the convention this en- 
tire exhibit, as well as the inside and out- 
side decorations of the hall itself, were 
taken down intact, labeled and shipped 
out of the armory in five hours, this task 
requiring five men. 

The Elblight Company was represented 
by Mr. Russell Spaulding, president; Mr. 
Eugene H. Abadie, general manager, and 
Mr. J. C. Schaeffer, superintendent of con- 
struction. 





Self-Ignition for Internal Com- 
bustion Motors. 
A consular report states that a French 
patent has been taken out by the firm of 
De Dion-Bouton upon a self-ignition de- 


vice for internal combustion motors. A 
small cylinder is fastened to the side 
of the working cylinder, with an opening 
connecting the two. The piston of the 
small cylinder reciprocates at one-half the 
rate of that of the larger one. An ex- 
plosive mixture is drawn into the small 
cylinder on its down-stroke, and this is 
compressed to such a degree on the up- 
stroke that it ignites spontaneously, and 
fires the charge in the working cylinder, 
the flame communicating by the opening 
referred to. 
a eer 
The Subway and Arc Lamp System 
of Cincinnati, Ohio. 

The accompanying illustration shows 

one of the street ares which has recently 

















Type or Arc LAMP PoLe USED IN CINCINNATI, 
IN CONNECTION WITH THE SUBWAY SYSTEM. 


been installed by the Cincinnati Gas and 
Electric Light Company in Cincinnati, 
Ohio. There are 922 of these arc lamp 
poles, and the subway system includes 
over 10,000,000 feet of conduit. This con- 
duit was all laid by Mr. G. M. Gest, of 
Cincinnati and New York city. Mr. Gest 
has had the general contracts for a num- 
ber of large undertakings, and this is one 
which has been finished with the usual 
success which has followed his work in 
this direction. 
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New Type of Incandescent Lamp. 

Many classes of general illumination 
demand a unit of light between the are 
and the incandescent lamp. Such a 
lamp should combine the perfect sim- 
plicity of the ordinary incandescent 
lamp with the high economy of the are 
lamp. Its illumination should be power- 
ful and uniformly ‘distributed in all use- 
ful directions, brilliant in intensity, 
pleasant in quality and absolutely steady. 
‘These requirements are met by the Meri- 
dian lamp, a new type of incandescent 
lamp, which has been introduced by the 
General Electric Company -to cover the 
field of lighting for which the are light 
is too large and the incandescent light is 
too small. These lamps are now supplied 
hy the General Electric Company from 
its incandescent lamp sales offices at Har- 
rison, N. J., and are shown in the ac- 
companying illustrations. From these 
illustrations it will be seen that the Meri- 
dian lamp is a neat and novel combi- 
nation of a properly designed incandes- 
cent lamp with a suitable reflector and 
ornamental collar detachable from the 
lamp. The lamp filament is of special 
shape and accurately located in the bulb 
with reference to the reflector. The 
combinations of these features with a 
sand-blasted globe produce a soft bril- 
liant white light, uniformly distributed. 
The lamp is very attractive in appear- 
ance and effective in results. 

The Meridian lamp is as free from all 
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be operated on either alternating or con- 
tinuous-current circuits, on all commer- 
cial frequencies and on any of the usual 
standard voltages, fits in standard sockets 
and requires no special connections. 

The Meridian lamp is designed for 
interior lighting, not only where artistic 
effects are essential, as in residences, 
hotels and theatres, but 
also where the chief re- 
quirement is the great- 
est amount of evenly 
diffused light for the 
least consumption of 
energy, as in office 
buildings, libraries, stu- 
dios, drafting rooms, 
factories and retail 
stores. It is especially 
suitable for low ceilings 
and window lighting, 
and as it is not affected 
by vibration or acid 
fumes, can be installed 
at any angle and in con- 
fined and inaccessible 
places. There is no 
possibility of danger 
from fire as the lamp is 
immediately extinguished when the globe 
is broken. 

Each Meridian lamp when properly 
installed distributes a uniform candle- 
power over a circular area having a di- 
ameter equal to the height of the lamp 
above it. Thus a lamp suspended ten feet 
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Various Forms CEILING AND EXTENSION TUBE FixturES USED WITH THE MERIDIAN LAMP. 


complexity as the ordinary incandescent 
lamp. Any one can renew the lamp when 
burned out. Its efficiency is high, it is 
inexpensive in first cost and in main- 
tenance and its renewal cost is the same 
as ordinary incandescent lamps. It may 





from the floor will give a uniform candle- 
power at all points of a circular area of 
the floor ten feet in diameter. 

The Meridian lamp is made in two 
sizes. 


The No. 1 lamp giving twenty-five 
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candle-power and consuming sixty watts. 
The No. 2 lamp giving fifty candle- 
power and consuming 120 watts. 

The No. 1 lamp is especially suited for 
residence lighting, for deck and table 
illumination, while the No. 2 lamp is best 
suited for general illumination of in- 
teriors of stores, offices, etc. Both lamps 





Room LIGHTED BY MERIDIAN LAMP, SHOWING GooD DISTRIBUTION 


oF LIGHT. 


are supplied with simple collar and re- 
flector or extension tube fitting and in 
various designs as shown in the accom- 
panying illustrations. The extension 
tube fitting is the more desirable type as 
with the usual height of ceiling it sus- 
pends the lamp about eight or ten feet 
from the floor—a suitable height for 
good uniform illumination. For very 
low ceilings the lamp may be used with 
single collar and reflector, fitting the 
lamp directly on the ceiling in suitable 
wall receptacles. For very high ceilings 
the extension tube fitting with the extra 
length of tubing should be ordered. 

Lamps are fitted with either Edison or 
T-H base and bulbs are frosted unless 
otherwise ordered. The General Electric 
Company reports that over 20,000 of 
these lamps have already been sold 
and the lamp has met with marked 
favor and approval. There exists a 
demand for a unit of light in the 
field between the arc and incandes- 
cent, and central stations should find 
it to their interests to introduce the 
Meridian lamp among their customers 
as an excellent device for this class of 
lighting. 

An interesting bulletin has been issued 
by the General Electric Company on the 
Meridian lamp giving full illumination 
data. A number of central stations have 
placed the Meridian lamp on the free re- 
newal list along with the regular incan- 
descent lamps. 
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A New Development in Lightning 
Arresters. 

Whenever alternating-current circuits 
contain both inductance and capacity in 
appreciable quantities, high voltages are 
likely to exist which endanger the insu- 
lation of the whole system. Such abnor- 
mal voltages are especially likely to occur 
in lines containing a combination of un- 
derground and overhead circuits. 

The General Electric Company, Schen- 
ectady, N. Y., is now supplying alternat- 
ing-current lightning arresters so designed 
as to protect against lightning and at the 
same time to act as a safety valve with 
reference to high voltages due to causes 
other than lightning. These high-voltage 
conditions in a great many cases may not 
be recognizea by the central station mana- 
ger unless they are brought to his atten- 
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ALTERNATING-CURRENT LIGHTNING ARRESTER. 


tion by the frequent breaking down of 
insulation, and even then the troubles 
are often ascribed to other causes. The 
strains very often produce pin-hole punc- 
tures in the insulation of underground 
cables and thus relieve themselves tempo- 
rarily; they may therefore remain un- 
noticed for a number of months until the 
insulation becomes very much impaired, 
ultimately resulting in a complete break- 
down. 

It is very difficult to detect the exist- 
ence of these excessive voltages with 
switchboard instruments commonly in 
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use. In the first place, most voltmeters 
are installed on potential transformers. 
When these abnormal pressures exist, the 
wave is of enormous high frequency and 
will not appear on the secondary side of 
the transformer, due to the fact that the 
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Motor-Driven Grinders. 

In the accompanying illustrations are 
shown two types of motor-driven grind- 
ers made by the Ransom Manufacturing 
Company, of Oshkosh, Wis. Fig. 1 shows 
a motor-driven dry grinder. These ma- 





Fic. 1.—Motor DRIVEN GRINDERS, WITH 


eddy current set up in the iron by the 
high frequency is so great as to dampen 
out the wave and prevent its reappearance 
on the secondary side, but it is difficult to 
measure this pressure even with such in- 
struments as electrostatic voltmeters in- 
stalled directly across the high-pressure 
wires. This is because the wave is of 
short duration and its integrated value 
is so small and the time element of the 
moving mechanism of the instrument sc 
large comparatively that the instrument 
will not record the disturbances. Prac- 
tically it has been found that only spark- 
gaps or some form of wave-meter which 
records instantaneous value is of any serv- 
ice whatsoever for such measurements. 

The new lightning arrester known as 
the “Multiplex” performs the multi- 
function of protecting against lightning, 
resonance or other high-voltage disturb-' 
ances on the line. The arresters are in- 
stalled directly across the lines, the centre 
of the arrester being connected through 
an additional installation of arresters, so 
proportioned that there are the same 
number of gaps from either line to line 
as from line to ground. 


EncnioseD Motor SET BETWEEN EMERY WHEELS. 


chines are designed for use in grinding 
castings and other work of a similar na- 





Fic. 2—WaterR Toot GRINDER, WITH MOTOR IN 
BAsE OF MACHINE. 


ture. With the electric drive they can be 
placed anywhere, at any angle to the 
buildings, or in buildings which are cov- 
ered with cranes; and with the flexibility 
of the electrical connector they can be 
placed a long distance from the power 














August 1, 1903 


plant. The advantage of a motor-driven 
erinder is apparent from the fact that 
in but a few machine shops is it neces- 
sary to keep the grinder working at all 
times. With the belt-drive a line shaft 
must be used to connect it with the other 
power apparatus, and, at best, a loose 
pulley must be kept going at all times. 
With the motor-drive the grinder can be 
entirely isolated from the other machin- 
ery, and the power cut off and only used 
uien the motor is in positive operation. 

The hoods on this machine are arranged 
so that exhaust pipes can be readily at- 
tached to carry off all emery dust. The 
machines are for direct current only. The 
armature is wound on the sleeve which 
is keyed to the same spindle that carries 

12 emery wheels. ‘The motors are of 
ie miutlipolar type, compound-wound, 
und entirely enclosed. ‘These are of the 
well-known Akron Electrical Manufac- 
turing Company’s design. Part of the 
shield can be removed to adjust the 
— and the motor is absolutely dust- 
proot. 
| The bearings are dustproof and ring- 
oiling, and the dust boxes are similar in 
construction to engine lathe boxes. Oil- 
ing devices are so arranged that the oil 
cen not run out of the boxes into the mo- 
tor. Guards are provided to prevent any 
cunger from bursting emery wheels. 

A starting box is placed inside of the 
machine, and an automatic releasing start- 
ing box and switch are furnished. 

Fig. 2 shows a water tool grinder, with 
tue motor in the base of the machine, 
access being had by a removable door in 
the side of the base of the grinder. The 
staiting box is arranged conveniently at 
the front of the machine, and is protected 
from the overhanging bowl in front. 

_— 
Direct-Current Engine-Type 
Generators. 





The accompanying illustrations show 
the field coils, armature and a direct-cur- 
rent engine-type generator for lighting 





Fre.p Coiis, DirEcT-CURRENT ENGINE-TYPE 
GENERATOR. 

and power manufactured by the Westing- 

house Electric and Manufacturing Com- 

pany, of Pittsburg, Pa. These direct-cur- 
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rent engine-type generators are widely 
used for lighting and power service. The 
125-volt generators of this type are gen- 
erally used for isolated plants where the 
circuits are not of excessive length. Where 
the circuits are of great length or the gen- 
erator load consists largely of motors, 
250-volt generators are usually employed. 
These are used extensively for supplying 
power to motors driving machine tools 
of various descriptions in factories, mills 
and mines. 

The general design of these machines 
consists of a circular yoke carrying in- 
wardly projecting pole-pieces of lami- 
nated soft steel. The field castings are 
divided vertically and set upon a guide 
plate. This vertical division of the field 







WESTINGHOUSE DiRECT-CURRENT EnGiINE-TYPE GENERATOR. 


affords facilities for the inspection or the 
removal of the armature or field coils, 
without the necessity of removing the out- 
board bearing or dismantling the engine. 
The opening of the field in a horizontal 
direction is of great convenience where 


_ head room is limited, but cranes or other 


devices for handling heavy castings are 
not available. These machines are also 
built with horizontally split fields. 

The shunt and series coils are sepa- 
rately wound, and are easily removable. 
The series coils are composed of forged 
copper conductors of rectangular section. 
The generators are over-compounded to 
compensate for the drop of potential in 
the line. By means of a shunt on the 
series coils the compounding may be ad- 
justed for different degrees of over-com- 
pounding. 
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The armature core consists of punch- 
ings of carefully annealed steel, held to- 
gether between end-plates. This core is 


CoMPLETE ARMATURE, 75-KILOWATT, 125-VOLT 
ENGINE-TYPE GENERATOR. 

built upon an iron spider, which also car- 
ries the commutator. This spider is pressed 
and keyed upon the extended engine shaft. 
and may be drawn off, should 
that ever be necessary, with- 
out in any way interfering 
with the permanent arrange- 
ment of the commutator and 
winding. Ventilating spaces 
through the spider and arma- 
ture core are so arranged as 
to give a constant circulation 
of air through the commu- 
tator and winding. 

The periphery of the arma- 
ture is slotted. The arma- 
ture winding of all machines 
of fifty volts and _ over 
is made from bars of drawn 
copper, forged into proper 
shape in cast-iron forms. 
After being thus _ shaped 
the bars are _ thoroughly 
msulated and baked to re- 
move all moisture. The coils 
are held in slots by means 
of retaining wedges of hard fibre driven 
into notches near the top of the slots, 
parallel with the slot. These fibre wedges 
may be pressed out should it become nec- 
essary to remove any armature or coil. 
Smaller armatures have wire winding and 
are strongly banded. 

Commutators are constructed from the 
best obtainable grade of hard-rolled cop- 
per, the segments being spaced by pre- 
pared mica of such corresponding hard- 
ness that an even rolling surface is pre- 
sented to the brushes. 

The brush-holder mechanism is carried 
by brackets projecting from a ring con- 
centrie with and supported by the field. 
The hand-wheel rocker arrangement ac- 
complishes the adjustment of all the 
brushes simultaneously. The supporting 
ring carrying the brush-holder rod lies 
close to the fields, and does not project 
over the commutator, making the com- 
mutator brushes clear of obstructions and 
easy of inspection at any point. 
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Annual Meeting of the Association 
of Edison Illuminating Com- 
panies. 

The nineteenth annual meeting (twen- 
ty-fourth convention) of the Association 
of Edison Illuminating Companies will 
be held at the Frontenac, Thousand 
Islands, St. Lawrence River, New York, 
September 8, 9 and 10, 1903. , 

A number of valuable papers are in 
course of preparation on subjects pertain- 
ing to the business of the member compa- 
nies, and already there are indications 
which point to the coming convention as 
probably the most valuable of a series of 
excellent conventions. The Edison asso- 
ciation was organized in 1885 by com- 
panies licensed under the Edison patents. 
It embraces nearly all of the present 
licensees under these patents. 

The Edison conventions are noted for 
their close attention to business, the ab- 
sence of junketing and the higher bene- 
ficial results to its members. The place 
of meeting this year is selected because 
of the absence of outside allurements, 
with the expectation that this convention 
will exceed all others in the strict atten- 
tion to business, for which the conventions 
of the Edison association have always 
been noted. 

A list of the papers presented and sub- 
jects discussed will be published later. 

Following is a list of officers of the as- 
sociation: President, Louis A. Ferguson, 
Chicago, Ill.; vice-president, A. W. Field, 
Columbus, Ohio; treasurer, Alex. Dow, 
Detroit, Mich. ; secretary, Walter H. John- 
son, Philadelphia, Pa.; assistant secre- 
tary, Wilson S. Howell, New York, N. Y. 


*>-— 








Electrical Driving of Winding Gears. 

At a recent meeting of the Mining En- 
gineers’ conference in London, Mr. F. 
Hird gave a sketch of the progress which 
had been made in the electrical driving 
of winding gears. The chief problem here 
is finding the most suitable method of 
control. The motor, itself, is a well-tried 
machine and presents no difficulty, but 
the controlling apparatus must be de- 
signed to meet the severe conditions of 
frequent starting and stopping. It must 
provide great accuracy of control, and 
must permit of steady running at slow 
speeds for the purpose of inspecting and 
repairing in the shaft. The various sys- 
tems which have been used were described, 


and the advantages and disadvantages of 
each pointed out. The question of equal- 


izing the load upon the station was then 
taken up, and the Siemens-Ilgner system, 
which accomplishes this, was described. 
With this system a total efficiency of sixty 
per cent under working conditions is ex- 
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pected. The author considered that the 
application of electricity to winding gears 
had developed sufficiently to be considered 
within the range of practical possibilities 
for mines and collieries in England. 





—_—— — de 


A Carload of Wattmeters. 

The accompanying illustration shlows 
a car containing some 1,400 instruments 
of the well-known Stanley type, which 
were shipped by the Stanley Instrument 
Company, of Great Barrington, Mass., 
through its Pacific coast agent, Messrs. 
John Martin & Company, of San Fran- 
cisco, to the Edison Electric Company, 
Los Angeles, Cal. These instruments will 
be used for current measurement in com- 
paratively small installations of general 
house lighting. Their aggregate capacity 
is about 3,000 horse-power, and the total 
weight of the shipment is nearly 40,000 
pounds. 
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Company comprises two 450-kilowatt, en- 
gine-type alternators, one 100-kilowatt, 
direct-current, engine-type generator, and 
a motor-generator set consisting of a 100- 
kilowatt, direct-current generator and 
a 150-horse-power, three-phase, type C in- 
duction motor. These two direct-current 
machines are to be used for exciting the 
fields of the alternating-current gener- 
ators, for supplying lighting circuits and 
for the operation of a tramway locomo- 
tive. 

Sixty-two induction motors will sup- 
ply the motive power. These include 
forty-six type C constant-speed motors, 
ranging in capacity from ten to fifty 
horse-power; ten type F, variable-speed 
induction motors, each to be direct-geared 
to a rotary kiln and provided with a con- 
troller permitting the operation of the 
motor at any one of four speeds; two type 
F motors, each to be direct-connected to 
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A CARLOAD oF 1,400 WATTMETERS. 


The company states that, besides ship- 
ping its product to all parts of the United 
States, meters have been sent to Mexico, 
South America, Porto Rico, etc., and since 
the beginning of this year, when an office 
was established at 25 Boulevard des 
Italiens, Paris, a strong demand for these 
wattmeters has arisen in France, Italy, 
Germany, Austria, Hungary, England and 
the British possessions. This bears out 
the reputation of this company for high- 
class goods. 

ii cineca 

Belleville Portland Cement Com- 

pany. 

A novel application of induction mo- 
tors is to be made by the Belleville Port- 
land Cement Company in its cement 
plant at Belleville, Ontario, which is to 
be equipped throughout with Westing- 
house electrical apparatus. 

A recent order placed with the West- 
inghouse Electric and Manufacturing 








a hoist and provided with standard non- 
reversing hoist controller; also four 400- 
volt, type C variable-speed induction mo- 
tors for the operation of two overhead 
traveling cranes, these being provide:| 
with reversible crane controllers. 

Included in the equipment is a Bald- 
win-Westinghouse mining locomotive for 
operation on a twenty-four-inch gauge 
track with double trolley. 

The ten-panel switchboard consists cf 
two generator panels, three alternating- 
current feeder panels, a double exciter 
panel, a  direct-current feeder panel 
for the control of the tramway circuit 
and another to control the circuits of the 
generator fields, and two direct-current 
feeder panels for the lighting circuits. 


Altogether this will be a novel and in- 
teresting plant, as the operation of rotary 
kilns by direct-connection to variable- 
speed induction motors is a new departure 
from the usual method of supplying 
power to this class of machines. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


LOS ANGELES TRACTION COMPANY CHANGES HANDS— 
H. E. Huntington has secured control of the Los Angeles Traction 
Company, paying $1,500,000. The authorized capital of the Hunt- 
ington system is $10,000,000, of which $4,520,000 is outstanding, 
and it operates about 320 miles of road. 


NEW OREGON POWER PLANT—Work is to be pushed on the 
Eagle Creek power plant, about thirty miles east of Baker City. 
The machinery has been contracted for, and the flume and power- 
nouse will be built at once. A careful survey of the water supply 
has demonstrated that 10,000 horse-power can be developed at the 
lowest stage. The transmission line for this power plant will be 
110 miles long, and will include La Grande, Union and Baker City. 
It is expected to have the plant ready for operation by the end of 
the year. 


COMPLETION OF LONG INTERURBAN ELECTRIC ROAD— 
The interurban connection between Richmond and Eaton, Ohio, has 
been opened, completing the line between Newark, Ohio and Indian- 
apolis, stated to be one of the longest traction lines in existence, 
the distance being 250 miles. The connecting lines are the Indian- 
apolis & Hastern, the Richmond Street and Interurban Railway 
Company, the Dayton & Western and the lines of the Appleyard 
syndicate, and some of the principal cities passed through are 
Eaton, Dayton, Springfield, Hamilton, Cincinnati, Columbus and 
Newark. 


COMMERCIAL CABLE COMPANY’S PLANS—The Pacific 
Commercial Cable Company will, it is announced, lay a cable from 
Manila to Shangai, and surveys for the work will shortly be made. 
This company’s service to Manila, P. I., is now open to the public. 
The rate from San Francisco to Honolulu will be reduced from 
fifty cents per word to thirty-five cents per word. The following 
rates will take effect to other points: From San Francisco to Mid- 
way Islands, 60 cents per word; to Guam, 85 cents per word; to 
Luzon, $1.05 per word; to all other Philippine Islands, $1.15 per 
word; to Hongkong, $1.10 per word; to China, $1.10 per word; to 
Macao, $1.15 per word; to Japan, $1.41 per word; to Chemulpo, 
Fusan, and Seoul in Corea, $1.41 per word; to other places in Corea, 
$1.49 per word; to Formosa, $1.21 per word. 


TO CONSTRUCT LARGE POWER PLANT—lIt is reported that 
a strong organization of capital is being formed in Pittsburg and 
western Pennsylvania to supply Pittsburg and the surrounding 
towns with power from near-by coal fields direct at low cost. Gen- 
eral A. J. Warner, of Marietta, Ohio, and other prominent business 
men are said to be interested. A large block of coal has been se- 
cured in Washington County, Pennsylvania, and Brooke and Mar- 
shall counties, West Virginia. The proposed plan of the new syndi- 
cate is to build central power plants in the coal field and distribute 
the power electrically. It is estimated that more than 400,000 
horse-power is used annually by the manufacturing industries in 
the district, and that the saving to Pittsburg alone would be about 
$2,000,000. The project is said to be heavily capitalized. 


BAY STATE GAS COMPANY TO BE REORGANIZED—A com- 
mittee consisting of Titus Sheard, W. J. Arkell and C. S. Drum- 
mond, representing American interests, and the Earl of Kintore 
and E. Hall Craggs, representing English interests in the Bay State 
Gas Company of Delaware, has been formed to effect a reorgani- 
zation. The new company will be the United Gas and Electric Com- 
pany, organized under the laws of Delaware, with a total author- 
ized capital of $26,000,000. Of this capital $10,000,000, par value, 
will be used to acquire the capital stock of the United States Light 
and Heating Company of New Jersey, and $15,710,000, par value, 
will be offered to the shareholders of the Bay State Gas Company. 
The remainder of the stock of the United States Gas and Electric 
Company will remain in the treasury for the future uses of the 


company. 


ELECTRIC LIGHTING. 


DETROIT, MICH.—Plymouth’s council has accepted a proposi- 
tion for an electric light plant to cost $10,538. 

DAVENPORT, IOWA—Work has been commenced on the elec- 
tric light plant for Guthrie Center. It will cost $20,000. 


DENVER, COL.—The Loveland Light, Heat and Power Com- 
pany has secured a twenty-five-year franchise from that city. Its 
present franchise is about to expire. 

FERTILE, MINN.—At a meeting of the village council a 
twenty-year franchise was granted to George Kronschnabel to put 
in and operate an electric light plant. 

CEDAR CITY, UTAH—The council has granted a twenty-five- 
year electric lighting franchise to Charles M. Lang, of Salt Lake 
City. Work on the plant is to begin within sixty days. 


LEXINGTON, N. C.—The Lexington Water and Light Com- 
pany has been incorporated with a capital of $75,000 by the follow- 
ing: W. G. Perry, J. B. Smith, G. W. Montcastle, J. M. Riley, R. L. 
Burkhead, of Lexington, and F. W. Siebert, of this city. 


NYACK, N. Y.—As a result of negotiations which have been 
under way for some time, the Rockland Light and Power Com- 
pany has secured control of the Haverstraw Electric Light and 
Power Company, and will make many improvements to the plant. 


YORK, PA.—George R. Heisey, of Marietta, and Eli L. Nissley, 
of Florin, have bought the Marietta Light, Heat and Power Com- 
pany’s plant. They have also bought the Elizabethtown electric 
light plant. A central station will shortly be built to furnish 
light and power to Marietta, Mt. Joy, Florin, Elizabethtown and 
Maytown. 

NOBLESVILLE, IND.—Articles of incorporation have been 
filed for the Noblesville Hydraulic Company, with a capital stock 
of $100,000. Noblesville, Indianapolis and Richmond parties are 
interested in the project. By means of a water power on the White 
River it is proposed to furnish Noblesville with electricity for 
lighting and power purposes. 

MADISON, ME.—At a recent meeting of the legal voters of 
Madison Village Corporation it was voted that this corporation 
develop the water power at the French Rips on the Sandy River, 
building there a power-house and furnishing the same with all 
necessary apparatus. It was also voted to issue bonds for $50,000 
to cover the expense involved. 

CANNON FALLS, MINN.—A company has been organized here 
for the further development of the immense water power of the 
Cannon River at this place. A. L. Ober, of Chatfield; T. T. Com- 
stock, of Kenyon, and F. B. Seager and E. J. Peters, of Cannon 
Falls, are interested, and the company will incorporate with a 
capital of $500,000. Work will be begun at once. 

SPRINGFIELD, OHIO—W. H. Schott, of Chicago, representing 
a number of capitalists, has concluded a deal whereby he secures 
an electric lighting plant from the American Railway Company, 
the consideration being $350,000. The new company is to be 
known as the Springfield Light, Heat and Power Company, and 
will also secure the franchise for a new heating company which 
is going to install a plant here. The Springfield Light, Heat and 
Power Company has been incorporated in New Jersey with a capi- 
tal stock of $800,000. Frank Torrence, of this city, is the presi- 
dent. 

ST. PAUL, MINN.—The Watab Rapids Power Company has 
filed articles of incorporation with the Secretary of State. The 
business of the company will be the construction, maintenance 
and operation of a dam across the Mississippi, between the Sauk 
Rapids and the Watab Rapids, to improve or create a water supply 
or power for public use, with all requisite subways for supplying 
the public with water, electric light, heat or power. The capital 
stock of the company is $100,000, and the officers are: President, 
Arthur J. Gillette; vice-president, Albert R. Moore; secretary and 
treasurer, William C. Wing. 











NEW INCORPORATIONS. 
ZANESVILLE, OHIO—Ohio Power Company. $125,000. 
BERWICK, ILL.—The A. B. C. Telephone Company. $2,000. 
KITTERY, ME.—International Electric Company. $100,000. 
HARRISBURG, PA.—Coatesville Traction Company. $6,000. 
CRAWFORDSVILLE, IND.—Home Telephone Company. $1,000. 
SOUTH AMBOY, N. J.—Hendrum Telephone Company. $5,000. 
PORTLAND, IND.—The Hoosier Telephone Company. $10,000. 


KUTZTOWN, PA.—Kutztown Electric Light Company. $5,000. 
NEVADA, IOWA—Slater Mutual Telephone Company. $10,000. 


ZANESVILLE, OHIO—The Mt. Ephraim Telephone Company. 
$800. 


BUTTE, MONT.—People’s Electric Light and Power Company. 
$50,000. 


NEWARK, N. J.—The Public Service Power Company. $1,- 
125,000. 


PLERRE, S. D.—Davidson County Rural Telephone Company. 
$10,000. 


MT. VERNON, S. D.—Blendon Rural 
$10,000. 


BEATRICE, NEB.—The German Independent Telephone Com- 
pany. $2,000. 


INDIANAPOLIS, 
Company. $3,000. 

FREEPORT, ILL.—Freeport Electric Company. 
$5,000 to $350,000. 


SAYVILLE, N. Y.—The Sayville Electric Company. 
from $15,000 to $30,000. 


PORTLAND, ME.—Omaha Electric Light, 
Company. $3,500,000. Incorporators: 
man. 


JERSEY CITY, N. J.—Jackson Electric Light Company. 
$12,000. Incorporators: L. B. Dailey, J. M. Mitchell and K. K. Mc- 
Laren. 


Telephone Company. 


IND.—Deer Creek Cooperative Telephone 


Increased from 
Increased 


Heat and Power 
E. L. Carr and C. H. Tol- 


PARIS, TEX.—American Long-Distance Telephone Company. 
$50,000. Incorporators: R. W. Wortham, Joseph Timmons and 
A. H. O’Neill. 


DUNDEE, N. Y.—Dundee Telephone and Telegraph Company. 
$2,500. Incorporators: Charles J. Watson, Arthur Besemer and 
James M. Ovenshire. 


CAVETT, OHIO—Cavett Telephone Company. $5,000. Incor- 
porators: W. Bronan, W. M. McQuown, J. W. Meyers, C. H. Hyman, 
H. M. Hoaglin, Earnest Kohn. 

RALEIGH, N. C.—The American Despatch Telegraph Company. 
$25,000. Incorporators: James A. Egerton, Raleigh; George H. 
Fearons, West End, N. J.; Belvidere Brooks, New York city. 

RUTLAND, VT.—The Rutland Power Company. $10,000. In- 
corporators: W. W. Nichols, Newman K. Chaffee, H. L. Hoag and 
Henry O. Carpenter, of Rutland, and F. D. Proctor, of Proctor. 

JERSEY CITY, N. J.—The Southern Kansas Electric Railroad 
Company. $325,000. Incorporators: Thomas H. Hyde, E. S. 
Slough, Charles H. Ebert, L. L. Northrup and L. P. Stover, all of 
Iola, Kan. 

CHARLESTOWN, W. VA.—The Simpson Electrical Company. 
$25,000. Incorporators: Melville D. Post, of Grafton, W. Va.; Louis 
B. Bryden, W. M. Drainer, Thomas Wyckoff, Walter C. Feeley, 
Simpson, W. Va. 

SOUTH BETHLEHEM, PA.—Hanover Central Electric Railway 
Company. $48,000. Incorporators: Clarence A. Wolle, of Bethle- 
hem; Charles A. Walbert, Lemuel H. Woddrop, Edmund C. Crain 
and John T. Bacon, of Philadelphia. 

EAST ST. LOUIS, ILL.—Springfield & Jacksonville Rapid 
Transit Company. $500,000. Incorporators: Edmund C. Donk, 
Edwin H. Conrads, James W. Buel, St. Louis; Tobert Bethmann, 
East St. Louis, Ill.; L. H. Coleman, Springfield; E. S. Greenleaf, 
Jacksonville, and William Brown, New Berlin. 
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TELEPHONE AND TELEGRAPH. 


BELLEVILLE, KAN.—A telephone line will be built from 
Laton to Riverdale. 


ITHACA, N. Y.—A telephone line has been established from 
Newark to Port Gibson. 


COHOES, N. Y.—The Hudson River Telephone Company is ex- 
tending its lines to Crescent. 


COLUMBUS, OHIO—The Cecil Telephone Company, of Cecil, 
has been incorporated with a capital of $10,000. 


STEUBENVILLE, OHIO—The Bergholz Telephone Company 
will install an exchange in Carrollton in the near future. 


BEDFORD, PA.—The Bedford County Telephone Company is 
erecting a new line between Bedford and Fishertown. 


WILKESBARRE, PA.—The United Telephone and Telegraph 
Company will erect a line through the Nippenose Valley. 


KINGWOOD, W. VA.—The citizens of Beech Hill have organ- 
ized a telephone company and have erected a line from Albrights- 
ville to Brockville. 


ZANESVILLE, OHIO—The directors of the Newark Inde- 
pendent Telephone Company are preparing to build county lines 
on the Granville and Mount Vernon roads. 


VANCOUVER, B. C.—The Great Northwestern Telegraph Com- 
pany is to build a line from Dawson to the boundary, and connect 
with the projected Northern American lines. 

MARION, OHIO—The La Rue Telephone Company has been in- 
corporated with a capital of $50,000, and J. H. Leonard, F. John- 
son, C. F. Stahl and M. A. Taylor as incorporators. 

JACKSON, MICH.—At a meeting of the Citizens’ Telephone 
Company the following officers were elected: J. C. Richardson, 
Z. C. Eldred, E. B. Fisher, C. E. Tarte and H. A. Douglas. 

MEREDITH, N. H.—The Citizens’ Telephone Company has 
elected the following officers: A. W. Abbott, W. B. Fellows, H. J 
Odell, J. H. Dow, V. Hazerick, H. Bickford and T. Prescott. 

WHEELING, W. VA.—A charter was issued to-day to the 
Buchannon Telephone Company to build and operate telephone 
and telegraph lines. The company has a capital of $25,000. 

MADISON, WIS.—The Amherst Telephone Company, of the 
village of Amherst, has been incorporated with a capital of $2,500. 
C. J. Iverson, A. O. Anderson, T. Howen and F. E. Webster are 
the incorporators. 

MOLINE, ILL.—The stockholders of the new Independent 
Telephone Company have authorized the issuing of $15,000 ad- 
ditional stock, part of the proceeds to be spent in extending the 
lines in the Tri-cities. 

MARION, IND.—The Swayzoo Telephone Company has filed 
articles of incorporation with a capital of $6,000. E. Ireland, H. 
Mark, R. P. Henley, W. Ammons, C. I. Goble, Z. Hamblin and L. C 
Pence are the incorporators. 

ST. JOSEPH, MO.—It is stated that $100,000 will be expended 
in St. Joseph within the next few months by the Missouri & Kansas 
Telephone Company for the improvement and enlargement of the 
company’s property in this city. 

LAWRENCE, IND.—The Union Home Telephone Company has 
been incorporated with a capital of $2,500, to do business in this 
town. The incorporators are: J. C. Monteith, W. H. Brim, G. C. 
Dudley, F. M. Vance and J. A. Hartmon. 

COOPERSTOWN, N. Y.—Articles of incorporation have been 
drawn for the organization of a new telephone company, to be 


-known as the Hartwick Telephone Company, with E. Sergeant, 


G. Schoolcraft, M. Fields and H. O. Branch as the projectors. 


JAMESTOWN, N. Y.—At a meeting of the stockholders of the 
Home Telephone Company, held for the purpose of considering 
the matter of increasing the number of directors, the following 
new directors were elected: T. S. Lane, W. J. Maddox, B. D. Phil- 
lips, R. T. Izant and C. C. Clawson. 

NEW YORK, N. Y.—The new telegraph and telephone cable be- 
tween the mainland and Ellis Island has been laid by the Western 
Union Telegraph Company. The new cable will not touch at Gov- 
ernor’s Island, as the old one did, but will connect the Immigration 
Bureau direct with the Barge Office. 
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ELECTRICAL SECURITIES. 


There has been no improvements in stock market conditions dur- 
ing the past week. Prices have continued to sag, and, due to the 
steady declines of the past ten months, two failures were announced 
the latter part of the week. It is not thought, however, that these 
will have any particular influence in shaping future developments. 
Indeed, the more optimistic do not hesitate to express the belief that 
the worst is now over and that much better things may be looked 
for shortly. 

The main features of speculation continued to be the heavy 
forced liquidation and the absence of buying by the local public; 
but the latter condition has been somewhat offset by the large in- 
vestments of foreign buyers, who secured some 80,000 shares during 
the week. ‘The money situation continues to be an important factor, 
and from the present outlook it appears that firm and at times 
stringent money markets will be the rule this fall, unless unex- 
pected developments occur. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 25. 


New York: Closing. 
Brooklyn Rapid Trangit............ccccccess 41% 
Consolidated Gas...... CCE CE OO CC ET 182% 
General TIGCtHIC $65 ces ceed ccdccccncwesees 157 
Kings ‘County Wlectric. ..<.00.0cccccewes 190 
Manhattan Blevated......<..cccccesiescocscons EGSG 
Metropolitan Street Railway.............. 113 
New York & New Jersey Telephone...... 150 
Westinghouse Manufacturing Company... 175 

Boston: Closing. 
American Telephone and Telegraph...... 130 
Edison Electric Illuminating............. 225 
Massachusetts Blectric..........scccesece 85 
New England Telephone................. 120 
Western Telephone & Telegraph preferred. 83 

Philadelphia: Closing. 
Electric Company of America............ 1% 
Electric Storage Battery common......... 54 
Electric Storage Battery preferred........ 54 
Philadelphia Wlectric........cccsccoscccoces 595 
CHIGEY “REMCRIO. 6. o6 doc sicdcucoececaauenae 42% 
United Gas Improvement.............206. 82 

Chicago : Closing. 
Chicago Telephone... scccccccccsccsevcns EG 
Chicago Hidison: Light... .ccccccccsccsnes 142 
Metropolitan Elevated preferred......... 55 
National Carbon COMMOD........cccesees 22 
National Carbon preferred............. wae ae 
Union Traction common. o.. 0566 .ceeceee 4 
Union Traction preferred..............-. 30 


National Carbon directors have declared the regular quarterly 
dividend of 1% per cent on the preferred stock, payable August 15. 
Books close August 5 and reopen August 17. 


PERSONAL MENTION. 


MR. BAILEY WHIPPLE, who has been prominent for many 
years in electric lighting circles, has been appointed sales manager 
for the Nernst Lamp Company. 


MR. U. N. BETHELL has been elected president of the Bell 
Telephone Company, of Philadelphia, and of the Delaware & Atlan- 
tic Telegraph and Telephone Company, the election occurring on 
Tuesday of last week. Mr. Bethell succeeds Mr. James E. Mitchell, 
who becomes chairman of the board. In addition to holding these 
offices, Mr. Bethell is now first vice-president and general manager 
of the New York Telephone Company, and president and general 
manager of the Chesapeake & Potomac Telephone Company. 


PROFESSOR W. E. GOLDSBOROUGH, chief of the Bureau of 
Electricity of the Louisiana Purchase Exposition, visited the con- 
vention of the National Electrical Contractors’ Association at De- 
troit. Professor Goldsborough says that he is receiving an un- 
expected amount of cooperation and sympathy from the electrical 
industries of the United States and foreign countries, in the mak- 
ing of the electrical features of the fair a great success. He also 
says that the plans for the “Electrical Week” are progressing 
finely and that the plan means the greatest gathering of electrical 
people ever brought together. 
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MR. MELVILLE E. STONE, the able general manager of the 
Associated Press, is receiving many congratulations over his 
brilliant handling of the news from Rome respecting the illness and 
death of the Pope. So promptly did Mr. Stone’s great news asso- 
ciation, through its comprehensive cable facilities and special ar- 
rangements for the occasion, get the fact of the Pope’s death that 
New York actually became the distributing point of the news, giv- 
ing it to London several minutes ahead of all other sources. The 
correspondent of the Associated Press at Rome is to be felicitated, 
too, over the graphic pictures he cabled to headquarters here. 


MR. EDWIN R. WEEKS, of Kansas City, Mo., was a visitor 
to New York city recently. Mr. Weeks had some very interesting 
stories to tell with regard to the recent floods in and about Kansas 
City. He was one of the organizers of a party which made a 
specialty of rescuing those unfortunate creatures which the ordi- 
nary rescue parties were failing to assist. In this manner hun- 
dreds of dogs, horses, cats, cows and other animals were rescued, 
and, as Mr. Weeks said, “incidentally, some two or three dozen 
children.” One of the remarkable conditions which was brought 
about during this time was the very good behavior of the elec- 
trical machinery, some of which was submerged entirely for a 
considerable time. Mr. Weeks 1s a member of the firm of Weeks, 
Kendall & Newkirk, consulting engineers. 


THE DEPARTMENT OF PHYSICS AND ELECTRICAL ENGI- 
NEERING at Lehigh University has been reorganized, with 
Professor W. S. Franklin in charge of physics, and Professor 
William Esty in charge of electrical engineering. Professor 
Franklin is a graduate of the University of Kansas. He has pur- 
sued graduate study in physics at the University of Kansas, at 
the University of Berlin, at Harvard University, and at Cornell 
University. He was five years in charge of physics and electrical 
engineering at Iowa State College, and he has been six years in 
charge of physics and electrical engineering at Lehigh University. 
Professor Esty is a graduate of Amherst College and of the Mas- 
sachusetts Institute of Technology. He was one year with the 
General Electric Company, at Lynn, Mass., eight years at the 
University of Illinois, as instructor and assistant professor of elec- 
trical engineering, and he has been for two years assistant pro- 
fessor of electrical engineering at Lehigh University. 


ELECTRIC RAILWAYS. 


YORK, PA.—An electric railway will be built from Hanover 
to Littlestown and thence to Westminster, Md. Another road will 
connect Chambersburg and Gettysburg. 


NEW CASTLE, PA.—Work is being pushed on the trolley road 
from Jamestown to Warren. It will run between the two places 
via Sugar Grove, Youngsville and Allegheny Springs. 


NORFOLK, VA.—The Chesapeake Transit Company will make 
additional improvements to its line. The capital stock of the 
company has been increased from $500,000 to $630,000 for this 
purpose. 

FALL RIVER, MASS.—The Tiverton & Seaconnet Street Rail- 
way Company has been incorporated to build an electric road from 
New Bedford to Horse Neck, and thence through Little Compton 
and Tiverton to Fall River. 


COLUMBUS, OHIO—The Columbus Railway and Light Com- 
pany, which holds leases of the Edison and Columbus Railway 
properties, will expend between $300,000 and $500,000 before Jan- 
uary 1 in making improvements. 


SHEBOYGAN, WIS.—A trust deed to cover the issue of $790,- 
000 bonds issued by the Sheboygan & Elkhart Lake Line has been 
filed in the register of deed’s office. The trust deed is given to the 
Newark Loan and Trust Company. 


SHARON, PA.—Philadelphia capitalists are interested in the 
construction of a trolley line to connect Sharon, Greenville, Mercer 
and Franklin. The line will be about forty miles long, and it will 
cost about $1,000,000 to build and equip it. 


COLUMBUS, OHIO—The Newark, Martinsburg & Mount 


Vernon Traction Company, of Newark, has been incorporated with 
a capital of $25,000 to operate an electric line from Newark to 
Martinsburg, Gambier and Mount Vernon in Knox County. 
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THE COUNTRY CLUB, of Newton, Mass., has installed a large 
number of single-glower Nernst lamps for lighting the club-house 
throughout, and great satisfaction is expressed with the results ob- 
tained by this innovation. 

THE STROMBERGCARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, of Rochester, N. Y., and Chicago, Ill, has re- 
cently sold a 400-capacity new style generator call visual signal 
switchboard with complete protective apparatus to the Ceiger Tele- 
phone Company, Churubusco, Ind. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis and New York, will be pleased to distribute to prospective 
buyers and interested customers a leaflet entitled “A Few of the 
Facts about Emerson Fans.” This leaflet tells in a concise way 
all the features characterizing the Emerson desk fan and ceiling fan. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, selling 
agent for Packard lamps and transformers, has just received 
from the printers a complete catalogue of the new Zenith lamps. 
These lamps, which are designed to fill an intermediate place be- 
tween the are and incandescent, are meeting with much success. 
The catalogue will be mailed upon application. 


THE NERNST LAMP COMPANY, through its Chicago office, 
reports that the Illinois Steel Company, of South Chicago, has 
recently illuminated its drafting room exclusively with the three- 
glower Nernst lamps, doing away with all desk lights, thereby 
gaining a superior distribution as well as a superior quality of 
light for the use of its employés in the exacting work of tracing 
and drafting. 


THE ISAAC LEISY BREWING COMPANY, of Cleveland, is 
making an interesting installation by replacing an old equipment 
consisting of 125-volt generators with a 100-kilowatt and a fifty- 
kilowatt, Westinghouse 125 to 250-volt, three-wire engine-type gen- 
erators. The change is being made to effect the double purpose 
of obtaining 220 volts for running the motors and 110 volts for 
use in connection with its are and incandescent lighting. 


THE VARLEY DUPLEX MAGNET COMPANY is calling atten- 
tion to the fact that its post office address is Providence, R. I. 
The company, at one time, used the address Phillipsdale, which is 
a suburb of Providence, but this resulted in a good deal of the 
mail going to Philadelphia and in some instances even to the 
Philippine Islands because of the similarity in the names. The 
address of the company hereafter will be Providence, R. I. 

THE NATIONAL MINING COMPANY, Pittsburg, Pa., has re- 
cently added to its electrical equipment one thirteen-ton Baldwin- 
Westinghouse locomotive; two Westinghouse 200-kilowatt, 500-volt, 
200 revolutions per minute, engine-type generators, connected to 
Buckeye engine; one Westinghouse twenty-kilowatt, 125-volt, 390 
revolutions per minute, engine-type generator, connected to 
Westinghouse standard engine, and the usual switchboard and de- 
tail apparatus. 

THE COMMERCIAL INTELLIGENCE BUREAU, LIMITED, 
London, E. C., has supplied a cabinet containing the names of the 
leading British manufacturers to the British consul in New York. 
This is intended for public reference. The cards in this cabinet 
are arranged and indexed so that the buyer can immediately find 
the name of the manufacturer of the particular article in which 
he is interested. It is stated that these cabinets have been greatly 
appreciated wherever they have been supplied, as they give infor- 
mation for which the consuls are frequently sought. 

LUNA PARK, Coney Island, N. Y., is to have a carnival of 
nations on Wednesday, August 5. A magnificent display and enter- 
tainment are promised and all railroads are arranging for special 
excursions. Luna Park has been a surprise to New Yorkers ever 
since its opening. From the advance accounts it had been expected 
that Luna was to be something better than had ever been known 
here; but the two hundred and odd thousand lights with the two- 
hundred-foot high electric tower and a hundred and sixty-four 
smaller towers around the grounds make a far grander spectacle 
than any one had conceived. It is a very interesting place. 

THE WESTINGHOUSE TRACTION BRAKE COMPANY reports 
among recent sales of street railway apparatus, an order from the 
Los Angeles Railway Company, Los Angeles, Cal., for eighty street 
car air-brake equipments with motor-driven compressors. These 
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equipments are to be fitted to new high-speed cars which are being 
built by the St. Louis Car Company. The Westinghouse Traction 
Brake Company has also lately closed contracts for the following 
motor-driven compressor air-brake outfits: Sixteen to Oakland 
Transit Company, Cal.; seventeen to North Shore Railroad Com- 
pany, San Francisco, Cal.; twelve to Indianapolis & Northwestern 
Traction Company; sixteen to Indiana Railway Company, South 
Bend, Ind. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio, has 
adopted the name “Standard” as the designation for its line of 
protected direct-current motors and dynamos. Some years ago 
there was a demand for a type of motor midway between the open, 
unprotected motor and the fully enclosed motor. In the former 
there was little protection for the armature and field windings, 
while the latter required much more material per horse-power 
output in order to run within a safe temperature limit. This de- 
mand was met by a line of machinery put out by the Robbins & 
Myers Company, which up to this time has been called the “pro- 
tected type;” but as it has been pointed out that this title is no 
longer sufficiently distinctive, it has been changea to that stated 
above. These machines have been on the market for about six 
years, and are made in sizes from fifteen horse-power down. 


MR. S. G. BOOKER, of St. Louis, who was for many years 
prominently identified with the manufacture of carbon products, 
has been appointed manager of the National Light, Heat and Power 
Company, of St. Louis, Mo. The company is incorporated under 
the laws of Missouri, with a capital stock of $1,500,000. It has ac- 
quired the eight-acre tract at the intersection of the Oak Hill 


branch of the Missouri-Pacific Railroad and Chippewa street for 


a manufacturing plant. This is the same property that was bought 
some years ago by Mr. Booker for the Phenix Battery Manufactur- 
ing Company. The National company will at once take possession 
and begin work which will be on a large scale. It will manu- 
facture oil burners, gas machines, carbides, etc. It is the inten- 
tion of the company to have one of the largest and best equipped 
factories in the West, and under the active management of Colonel 
Booker a pronounced success is undoubtedly assured. 


THE WESTINGHOUSE TRACTION BRAKE COMPANY re- 
ports the following sales of street-car air-brake equipments. All 
of these equipments are provided with motor-driven compressors: 
five equipments to Evansville & Princeton ‘l'raction Company, seven 
equipments to Wooster & Southbridge Street Railway Company, 
eight equipments to Concord & Manchester Street Railway Com- 
pany, twelve equipments to Concord Street Railway Company, one 
equipment to Holland Palace Car Company for use on electric 
sleeper. The Westinghouse Traction Brake Company has also re- 
cently equipped a number of cars with its magnetic brake and car- 
heating apparatus. The following is a list of some of the roads to 
whom this apparatus has been sold: Pennsylvania & Mahoning 
Valley Railway Company, of New Castle, Pa., equipments for six- 
teen cars; Morgantown Electric and Traction Company, equipments 
for twelve cars; Washington & Canonsburg Railway Company, 
Washingten, Pa., equipments for fifteen cars; Altoona & Logan 
Valley Electric Railway Company, equipments for eight cars. 


THE HELENA LIGHT AND TRACTION COMPANY is build- 
ing a new power-house at Helena, Mon., which will be equipped 
with Westinghouse apparatus throughout, a portion of which has 
recently been ordered from the Westinghouse Electric and Manu- 
facturing Company, the remainder having been in use for some 
time. The electrical equipment consists of two seventy-five-kilo- 
watt, direct-current generators, each to be direct coupled to a 100- 
horse-power, type C induction motor; two 15-horse-power motor- 
generator sets; nine 10,000-volt transformers—six of 150 kilo- 
watts and three of 125 kilowatts capacity; also two 175-kilowatt 
rotaries. Three 150-kilowatt and three 125-kilowatt transformers 
will be equipped with a face-plate for obtaining different voltages 
from the transformers, this dial being connected to the low-tension 
circuit in such a manner as to give variation of voltage between 
2,400 and 2,050. Seventeen low-tension leads are brought out from 
the secondary winding, one lead directly connected into the line 
and another lead connected to the spark-gap, the remaining fif- 
teen connected to the regulator face-plate outside of the trans- 
former case. This allows the purchaser to secure proper voltage 
regulation for extreme variation in load without changing the 
voltage at the Missouri River Company’s station, fourteen miles 
distant. 











